Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices 


U.  S.  DEPARTMENT- OF  AGRICULTURE. 


RejDort   ]STo.  93. 


REPORT 


OF  THE 


SECRETARY  OF  AGRICULTURE. 


1910. 


[ABRIDGED   EDITION.] 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFICE. 

1911. 


CONTENTS 


Page. 

Agricultural  production  of  1910 7 

Highest  value  ever  reached 7 

Prosperity  maintained 7 

Value  of  all  products 7 

Chief  crops 8 

Corn 8 

Cotton 9 

Hav 9 

Wheat 10 

Oats 10 

Potatoes 10 

Sugar 11 

Tobacco 11 

Barley 11 

Flaxseed 12 

Rye 12 

Rice 12 

Hops 12 

All  cereals 13 

Summary  of  comparisons 13 

Foreign  trade  in  agricultural  products 14 

The  trade  balance 14 

Exports 14 

Imports 15 

Forest  products 15 

Prices  of  farm  products 15 

Farmer's  share  of  consumer's  cost 15 

An  equalizing  process 15 

Increase  of  beef  prices 16 

The  dairyman  gets  one-half  the  milk  price 16 

Butter  and  the  retailer 17 

Exhaustive  investigations 17 

Poultry 18 

The  smaller  the  retail  unit,  the  less  the  farmer  receives 18 

Facts  for  many  products 18 

Freight  charges 19 

Coffee  prices 19 

Prices  paid  for  tea 19 

Consumer's  price  as  an  increase  of  farmer's  price 20 

Price  gains  from  another  point  of  view 20 

No  ground  for  complaint  against  the  farmer 21 

Problem  for  consumers  and  not  for  farmers  to  remedy 21 

Population,  crop  yields,  and  prices 22 

Production  per  acre  overtaking  increase  of  people 22 

Immigration  and  birth  rate 22 

Rising  yields  per  acre 22 

Income"  per  acre 23 

Proposed  Department  or  Bureau  of  Public  Health 25 

Enforcement  of  the  food  and  drugs  act 26 

Work  of  the  Department  in  1910 27 

Office  of  the  Solicitor 27 

Changes  in  the  personnel 29 

3 


4  CONTEXTS. 

Work  of  the  Department  in  1910 — Continued.  ?age 

Weather  Bureau 29 

Research  work 29 

Forecasts  and  warnings 30 

Rivers  and  floods'. 31 

Evaporation  studies 31 

Marine  work 32 

Publications 32 

Bureau  of  Animal  Industry 32 

Meat  inspection 32 

Animal  husbandry 33 

Work  relating  to  the  dairy  industry 34 

Eradication  of  animal  diseases 35 

Scientific  investigations  of  animal  diseases 37 

Blackleg  vaccine,  tuberculin,  and  mallein 38 

Inspection  of  export  animals 3S 

Inspection  and  quarantine  of  imported  animals 38 

Legislation  needed 38 

New  experimental  farm 39 

Bureau  of  Plant  Industry 39 

Problems  in  plant  pathology 39 

Work  on  sugar-beet  improvement 42 

Soil-bacteriology  and  water-purification  investigations 42 

Progress  in  acclimatization  and  adaptation  of  crop  plants 42 

Acclimatization  of  new  varieties  of  cotton 42 

Local  adjustment  of  cotton  varieties 43 

Extension  of  cotton  culture  in  the  L'nited  States 43 

Increased  yields  from  corn  hybrids 43 

Drug-plant  investigations 43 

Poisonous-plant  investigations 44 

Progress  of  work  in  agricultural  technology 

Official  cotton  grades 45 

Paper-plant  investigations 46 

Fiber  investigations 46 

Grain  standardization 46 

Seed-testing  laboratories 47 

Progress  in  grain  investigations 4S 

Winter- wheat  extension 4S 

Durum  wheat 48 

Pacific  coast  investigations 4S 

Influence  of  environment  on  the  composition  of  grains 4S 

Crops  in  rotation  with  cereals 48 

Time  and  rate  of  seeding  grains 4S 

Dry-land  grain  investigations 48 

Grain-sorghum  investigations 49 

Rice  investigations 49 

Oat  investigations 49 

Barley  investigations 49 

Cereal-disease  work 49 

Investigations  in  the  Southern  States 

Corn  investigations 50 

Tobacco  investigations 50 

Dry-land  agriculture  investigations 51 

Physical  investigations 51 

Progress  of  work  at  field  stations  on  reclamation  projects 51 

Alkali  and  drought  resistant  plant-breeding  investigations 52 

The  reseeding  of  denuded  mountain  grazi]               53 

Truck-crop  invesl  igal  L<  Q£ 53 

Fruit  investigations '. r>4 

iture 54 

j  culture 54 

Studies  in  blueberry  culture }4 

Field  invesl  igations  in  pomology 55 

Fruil  marketing,  transportati                                                    55 

Vitieuli  oral  inv<  stagnations 55 

Fruit-districl  investigatione 55 

Gieenhouses,                and  grounds 55 


CONTENTS.  5 

Work  of  the  Department  in  1910— Continued.  Fage. 

Bureau  of  riant  Industry — Continued. 

Progress  in  plant  introduction 55 

Investigations  in  farm  management 56 

Southern  farm  management 56 

Northern  farm  management 56 

Western  farm  management 57 

Farm  organization  and  operation 57 

Prickly-pear  investigations 57 

Weeds  and  tillage 57 

Farm  practice 57 

Farmers'  Cooperative  Demonstration  Work 58 

Progress  in  forage-crop  investigations 59 

Breeding  improved  forage  crops 59 

New  forage  crops 59 

Congressional  seed  distribution 59 

Forest  Service 59 

Natural  and  artificial  reforestation 60 

Permanent  improvements  and  fire  protection 61 

National  Forest  timber-sale  policy 63 

Range  management 64 

Forest  products  investigations 64 

Other  investigations 65 

Bureau  of  Chemistry 65 

Collection  and  examination  of  foods  and  drugs  under  the  law 65 

Special  food  investigations  and  researches 66 

Drug  inspection  and  related  researches 66 

Bureau  of  Soils 67 

Soil  survey 67 

Soil-water  investigations 69 

Laboratory  investigations 69 

The  use  of  soils 70 

Bureau  of  Entomology 71 

Work  on  the  gipsy  moth  and  the  brown-tail  moth 71 

The  imported  parasites  of  the  gipsy  moth  and  the  brown-tail  moth .  72 

Work  in  the  orange  and  lemon  groves  of  California  and  Florida 73 

Work  against  forest  insects 74 

Inspection  work 75 

Other  work 76 

Bureau  of  Biological  Survey 76 

Rats  and  the  bubonic  plague 77 

California  ground  squirrel 77 

Rodents  in  relation  to  reforestation 78 

Rodents  and  spotted  fever 79 

Prairie  dogs 79 

Birds  in  relation  to  the  codling  moth 79 

Biological  investigations 80 

Game  preservation  and  introduction •       81 

Game  protection  in  Alaska 81 

Cooperative  work 81 

Interstate  commerce 81 

Plumage 82 

Bird  reservations 82 

National  bison  range 82 

Division  of  Accounts  and  Disbursements 82 

Division  of  Publications 84 

Farmers'  Bulletins 84 

Scientific  and  technical  publications 84 

Administrative  publications 85 

Bureau  of  Statistics 85 

Library 86 

Office  of  Experiment  Stations 87 

Relations  with  agricultural  experiment  stations 87 

The  agricultural  colleges  and  schools 89 

Farmers'  institutes  and  agricultural  extension  work 89 

The  Department's  insular  agricultural  experiment  stations 90 


6  CONTENTS. 

Work  of  the  Department  in  1910— Continued.  Page. 
Office  of  Experiment  Stations — Continued, 

Nutrition  investigations 92 

Irrigation  investigations 93 

Drainage  investigations 94 

Office  of  Public  Roads..... 94 

Present  status  of  road  improvement 94 

Object-lesson  and  experimental  roads 95 

Advisory  work 95 

Lectures,  addresses,  and  papers 95 

Instruction  in  highway  engineering 96 

Progress  of  road  improvement 96 

Testing  of  road  materials . 96 

Culverts  and  bridges  for  highways 96 

Investigation  of  dust  preventives  and  road  binders 97 

Corrosion  of  iron  and  steel 97 

Oil-cement  concrete 98 

The  handling  of  perishable  products 98 


REPORT 

OF   THE 

SECRETARY  OF  AGRICULTURE. 


Mr.  President: 

I  respectfully  present  my  Fourteenth  Annual  Report,  covering  the 
work  or  the  Department  of  Agriculture  for  the  year  1910. 

AGRICULTURAL  PRODUCTION  OF  1910. 

HIGHEST  VALUE  EVER  REACHED. 
PROSPERITY   MAINTAINED. 

Year  after  year  it  has  been  my  privilege  to  record  "another  most 

Erosperous  year  in  agriculture."  Sometimes  the  increased  prosperity 
as  been  due  to  weather  unusually  favorable  to  agriculture,  some- 
times to  higher  values  caused  either  by  a  greater  yield  or  demand  or 
by  greater  money  returns  due  to  a  scant  production;  but  usually  the 
advance  in  farmers'  prosperity  has  been  in  spite  of  various  draw- 
backs. It  would  seem  that  this  country  is  so  large  in  extent  and 
has  such  varied  climate,  soil,  and  crops  that  no  nation-wide  calamity 
can  befall  its  farmers.  Combined  with  this  strong  position  in  agri- 
culture, the  Nation  may  now  begin  to  derive  increased  confidence 
in  its  agriculture  because  of  improvements  that  are  permeating  the 
whole  country  in  consequence  of  a  grand  movement  sustained  by  the 
National  Department  of  Agriculture  and  the  various  state  agencies. 

VALUE    OF   ALL   PRODUCTS. 

Nothing  short  of  omniscience  can  grasp  the  value  of  the  farm  prod- 
ucts of  this  year.  At  no  time  in  the  world's  history  has  a  country 
produced  farm  products  within  one  year  with  a  value  reaching 
$8,926,000,000,  which  is  the  value  of  the  agricultural  products  of  this 
country  for  1910.  This  amount  is  larger  than  that  of  1909  by 
$305,000,000,  an  amount  of  increase  over  the  preceding  year  which 
is  small  for  the  more  recent  years. 

The  value  of  farm  products  from  1899  to  the  present  year  has  been 
progressive  without  interruption.  If  the  value  of  that  census  year  be 
regarded  as  100,  the  value  of  the  agricultural  products  of  1900  was 
106.4;  that  of  1901  was  112.7;  that  of  1902  was  119.1;  that  of  1903 
was  124.8;  that  of  1904  was  129.8;  and  that  of  1905  was  133.  The 
year  1906  was  an  extraordinary  one  for  agriculture,  both  in  quantity 
and  in  value  of  production.  The  value  increased  to  143.4,  as  com- 
pared with  100  representing  1899.  In  the  next  year,  1907,  the  value 
of  agricultural  products  rose  to  158.7;  in  the  next  year,  1908,  to 
167.3;  in  1909  to  182.8;  and  in  1910  to  189.2,  or  almost  double  the 
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value  of  the  crops  of  the  census  year  eleven  }~ears  preceding.  During 
this  period  of  unexampled  agricultural  production,  a  period  of  twelve 
years  during  which  the  farmers  of  this  country  have  steadily  advanced 
in  prosperity,  in  wealth  and  in  economic  independence,  in  intelligence 
and  a  knowledge  of  agriculture,  the  total  value  of  farm  products  is 
$79,000,000,000. 

CHIEF  CROPS. 

In  the  statement  that  follows  concerning  the  crop  quantities  and 
values  for  1910,  no  figures  should  be  accepted  as  anticipating  the 
final  estimates  of  this  department  to  be  made  later.  Only  approxi- 
mations can  be  adopted,  such  as  could  be  made  by  any  competent 
person  outside  of  this  Department.  All  values  are  for  products  at 
the  farm,  unless  otherwise  stated,  and  in  no  item  are  values  at  the 
produce  or  commercial  exchange. 

CORN. 

A  National  asset  amounting  to  3,000  million  bushels,  worth  1,500 
million  dollars,  is  found  in  the  corn  crop.  Its  production  this  year 
was  3,121,381,000  bushels,  a  crop  that  exceeds  that  of  even  the  great 
agricultural  year  1906.  It  is  greater  than  the  average  crop  of  the 
preceding  five  years  by  14  per  cent. 

A  notable  feature  of  corn  production  this  year  is  the  growing 
importance  of  the  South.  This  has  been  manifested  in  a  small  way 
in  very  recent  years,  but  now  the  increased  magnitude  of  the  crop 
in  that  section,  both  absolute  and  relative  to  National  production, 
forces  itself  upon  the  attention. 

Let  a  comparison  be  made  with  corn  production  in  the  South  in 
the  census  year  1889,  or  twenty-one  years  ago.  At  that  time  the 
South  Atlantic  States  produced  only  6.2  per  cent  of  the  National 
crop  of  corn.  This  year  they  produced  9.1  per  cent,  or  an  increase 
relatively  of  about  one-half.  The  relative  increase  for  the  South 
Central  States  is  even  greater,  being  from  14.8  per  cent  of  the  National 
crop  of  1889  to  23.4  per  cent  in  1910.  Then  the  South  produced 
hardly  more  than  one-fifth  of  the  National  crop;  now  it  produces 
one-third. 

The  power  that  this  increased  corn  production  gives  to  southern 
farmers  with  respect  to  independence,  release  from  buying  feeding 
stuffs,  in  producing  meat,  and  maintaining  dairy  and  other  domestic 
animals  is  well  understood. 

While  the  value  of  this  corn  crop  is  below  that  of  1909  and  also  of 
1908,  its  amount  belongs  to  stories  of  magic.  It  can  hardly  be 
reckoned  at  less  than  SI, 500, 000, 000,  a  sum  sufficient  to  cancel  the 
interest-bearing  debt  of  the  United  States,  buy  all  of  the  gold  and 
silver  mined  in  all  of  the  countries  of  the  earth  in  1909,  and  still 
leave  to  the  farmers  a  little  pocket  money. 

The  corn  crop  is  a  National  asset  in  more  than  one  sense.  It  is  not 
merely  wealth  in  existence  for  the  time  being,  but  it  is  an  asset  of 
perpetual  recurrence.  Year  after  year,  throughout  the  ages,  a  stu- 
pendous amount  of  corn,  with  incredible  value,  can  be  produced. 

The  cotton  crop,  including  seed,  is  worth  this  year  only  three-fifths 
of  the  value  of  the  corn  crop;  the  wheat  crop  only  two-fifths;  the 
hay  crop,  less  than  one-half.     All  of  the  cereals,  except  corn,  are 
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together  worth  only  three-fourths  as  much.  The  great  allied  iron 
and  steel  industries  had  in  the  latest  census  year  for  which  results 
have  been  published,  1904,  a  production  worth  only  60  per  cent  of 
the  value  of  this  year's  corn  crop. 

COTTON. 

For  many  years  the  cotton  crop  was  fourth  in  value  among  the 
crops,  being  exceeded  usually  by  corn,  wheat,  and  hay.  But  in  those 
days  the  price  of  cotton  was  very  low.  The  crop  of  this  year  may  be 
worth  in  lint  and  seed  a  round  $900,000,000  at  the  farm,  or  more 
than  the  corn  crop  was  worth  in  any  year  prior  to  1901,  or  more 
than  the  wheat  or  hay  crop  was  ever  worth. 

Apparently  the  cotton  crop  of  this  year,  including  seed,  is  worth 
$129,000,000  more  than  the  crop  of  last  year,  and  that  crop  was  far 
above  any  previous  one  in  value.  During  the  last  five  years  the 
cotton  crop  had  an  average  value  of  $685,000,000,  so  that  the  value 
for  this  year  is  13  per  cent  above  the  five-year  average. 

The  number  of  bales  in  this  year's  cotton  crop  will  be  determined 
by  the  Bureau  of  Statistics  of  this  Department  in  December,  and  at 
the  present  writing  no  forecast  of  that  estimate  can  be  suggested. 
From  commercial  sources,  however,  it  is  evident  that  the  cotton 

Eroduction  of  this  year  will  be  considerably  short  of  being  a  record 
reaker,  although  possibly  it  may  be  the  fourth  in  order  of  magnitude 
that  this  country  has  produced. 

The  average  cotton  crop  of  the  preceding  five  years  had  a  weight 
which  perhaps  is  not  far  from  most  of  the  commercial  estimates  for 
the  crop  of  this  year. 

HAY. 

Wheat  has  often  contended  with  hay  as  to  precedence  in  value 
and  the  place  in  1910  goes  to  hay,  notwithstanding  its  short  crop. 
The  value  of  the  hay  crop  is  about  $720,000,000,  an  amount  which 
has  been  exceeded  but  once,  and  that  in  1907,  when  the  crop  was 
worth  $744,000,000.  Indeed,  the  value  of  the  crop  of  this  year  is 
much  above  that  of  the  high  crop  values  of  other  preceding  years, 
illustrating  the  principle  that  a  somewhat  deficient  crop  is  usually 
worth  more  in  the  aggregate  than  an  abundant  one.  The  value  of 
the  crop  of  this  year  is  13  per  cent  above  the  average  of  the  preceding 
five  years. 

The  quantity  of  the  hay  crop  is  60,116,000  tons,  and  has  been 
exceeded  a  dozen  times.  It  is  5  per  cent  below  the  average  crop  of 
the  preceding  five  years.  The  feeding  value  of  the  hay  crop,  how- 
ever, is  greater  than  its  tonnage  implies.  Alfalfa  has  entered  into 
the  production  of  this  crop  in  recent  years  and  has  now  become  in 
itself  a  crop  of  large  proportions. 

In  relative  geographic  distribution,  the  hay  crop  has  changed  per- 
ceptibly during  the  twenty-one  years  since  the  census  year  1889. 
During  the  interval  the  North  Atlantic  States  have  increased  their 
production  of  the  National  crop  from  24.3  to  27.8  per  cent;  the  West- 
ern division,  7.9  to  16.4  per  cent;  the  South  Atlantic,  from  3.1  to  3.9 
per  cent;  the  South  Central,  from  3.3  to  5.8  per  cent;  the  two  south- 
ern groups  of  States,  from  6.4  to  9.7  per  cent;  and  consequently,  the 
North  Central  States  have  lost  relatively  in  a  marked  degiee,  or  from 
61.4  to  46.1  per  cent  of  the  National  crop. 
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WHEAT. 

Fortunately  the  wheat  crop  is  divided  into  two  sowings,  autumn 
and  spring,  and  consequently  it  is  not  improper  to  regard  wheat  as 
having  two  crops.  These  to  some  extent  cover  the  same  territory, 
but  they  belong  largely  to  different  geographic  areas,  subject  to  differ- 
ent climatic  accidents,  with  the  frequent  result  that  one  of  the  crops  is 
a  successful  one  and  the  other  is  not.  Such  was  the  fact  this  year, 
when  the  winter  crop  was  a  large  one  and  the  spring-sown  crop  suf- 
fered from  severe  drought. 

The  production  of  both  crops  this  year  is  691,767,000  bushels,  or 
substantially  the  average  of  the  preceding  five  years,  whereas  the 
value  is  about  8625,000,000,  or  7.6  per  cent  above  the  five-year 
average. 

The  quantity  of  this  year's  wheat  crop  has  been  exceeded  four  times, 
but  the  value  has  been  exceeded  only  once,  in  1909,  although  the  crop 
of  190S  was  nearly  as  valuable. 

Wheat  is  another  crop  that  has  undergone  perceptible  change  in 
relative  geographic  distribution  since  the  census  year  18S9,  but  in  a 
less  degree  than  corn  and  hay.  During  the  twenty-one  years  the 
fraction  of  the  National  crop  produced  in  the  North  Atlantic  States 
declined  from  6.8  to  5.9  per  cent;  in  the  Xorth  Central  States,  othre 
68.6  to  62.9  per  cent:  whereas  there  were  increases  in  the  from 
geographic  divisions — from  5.9  to  6.6  per  cent  in  the  South  Atlantic; 
from  5.2  to  9.7  in  the  South  Central;  and  from  13.5  to  14.9  in  the 
Western  States. 

OATS. 

Easily  the  fifth  crop  in  point  of  value  is  oats,  a  position  that  it  ha, 
long  occupied.     The  value  this  year  is  probably  over  $380,000,000 
and  has  been  exceeded  in  this  respect  only  by  the  crop  of  1909* 
Compared  with  the  average  value  of  the  five  preceding  years,  this 
year's  value  is  12  per  cent  greater. 

In  quantity  the  crop  of  this  year  is  a  magnificent  one.  For  the 
second  time  in  the  history  of  this  country  the  crop  exceeds  one  billion 
bushels,  the  precise  estimate  standing  at  1,096,396,000  bushels,  or 
about  90  million  bushels  above  the  great  crop  of  1909.  The  crop 
of  this  year  is  22  per  cent  greater  than  the  average  of  the  five  previous 
years. 

The  production  of  this  crop  has  shifted  somewhat  into  the  South 
Central  and  Western  States  in  comparison  with  the  National  produc- 
tion since  1889.  The  share  of  the  North  Atlantic  States  has  declined 
from  10.8  to  8.6  per  cent;  of  the  South  Atlantic  States,  from  2.9  to  2 
per  cent;  of  the  North  Central  States,  from  79.7  to  77.2  per  cent;  the 
South  Central  States  gained  the  difference  between  4.7  and  6.5  per 
cent;  the  Western  States  the  difference  between  1.9  and  5.7  per  cent. 

POTATOES. 

Next  in  order  of  value  is  the  potato  crop,  which  was  exceeded  in 
only  two  or  three  former  years.  Compared  with  the  average  value 
of  the  live  previous  years,  the  value  for  this  year  is  1  per  cent  greater. 
With  the  exception  of  the  crop  of  1909,  which  was  in  a  degree  an  over- 
production, the  crop  of  potatoes  this  year  was  the  largest  ever  grown 
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in  this  country,  the  preliminary  estimate  of  this  Department  being 
328,787,000  bushels.  This  quantity  is  8  per  cent  greater  than  the 
average  for  the  preceding  five  3Tears. 

SUGAR. 

Beet-sugar  production  in  1910  has  been  subject  to  vicissitudes  of 
climate  and  other  influences.  A  smaller  acreage  of  sugar  beets  was 
planted  in  Colorado ;  there  was  a  lack  of  moisture  necessary  to  a  full 
crop  in  Utah  and  Idaho;  whereas  the  production  of  California, 
Michigan,  Wisconsin,  and  other  States  considerably  exceeds  that  of 
last  year,  partly  due  to  three  new  operating  factories.  Five  new 
factories  will  be  in  operation  in  1911 — two  in  California  and  one  each 
in  Colorado,  Utah,  and  Nevada.  All  acreage  planted  this  year 
returned  beets  excellent  in  both  quality  and  quantity. 

It  is  too  early  now  to  forecast  accurately  the  production  of  beet 
sugar  for  1910,  but  the  indication  is  that  the  crop  will  be  about  as 
large  as  that  of  1909,  or,  say,  512,000  short  tons.  The  factory  value 
of  this  sugar  is  about  $51,000,000,  or  hardly  less  than  the  value  of 
the  crop  of  1909,  which  was  the  record  year. 

Commercial  estimates  indicate  that  the  cane-sugar  crop  of  this  year 
will  be  about  347,000  short  tons,  which  has  been  frequently  exceeded 
in  recent  years.  The  factory  value  of  this  sugar  is  about  $28,000,000, 
an  amount  that  has  been  exceeded  in  four  years. 

If  prospects  are  realized,  the  entire  sugar  crop  of  factory  produc- 
tion, beet  and  cane  combined,  will  be  about  859,000  short  tons,  or  a 
production  that  has  been  exceeded  in  only  one  year,  1909.  In  factory 
value  the  two  sugar  crops  will  equal  about  $79,000,000,  and  if  to  this 
be  added  the  value  of  molasses,  sirup,  beet  pulp,  and  sorghum  and 
maple  products,  the  combined  value  of  the  production  of  sugar,  sirup, 
ana  molasses,  with  subsidiary  products,  is  about  $97,000,000,  or  only 
$4,000,000  under  the  high-water  mark  of  1909. 

TOBACCO. 

The  tobacco  crop  has  slightly  exceeded  the  production  of  the 
record  year  1909,  and  its  967,150,000  pounds  are  26  per  cent  above 
the  average  production  of  the  five  preceding  years. 

Apparently  the  tobacco  prices  or  1909  are  barely  maintained  for  the 
crop  of  this  year,  and  the  total  value  of  the  crop  is  therefore  about 
the  same  as  it  was  for  the  crop  of  1909,  or,  say,  $95,000,000.  No 
tobacco  crop  previous  to  1909  was  worth  its  amount  by  fully  20 
million  dollars. 

Tobacco,  under  the  better  prices  of  recent  years,  is  steadily  climbing 
upward  in  production.  The  average  prices  for  the  last  five  years, 
including  1910,  have  been  10  cents  a  pound  and  a  little  better.  It 
seems  to  be  required  that  the  average  price  of  the  crop,  all  types  and 
grades  included,  shall  not  decline  if  this  crop  is  to  maintain  its 
increasing  production. 

BARLEY. 

Barley  this  year  has  hardly  maintained  the  average  production  of 
the  preceding  five  years,  the  production  of  this  year  being  158,138,000 
bushels,   as  compared   with   the  five-year  average   of   161,240,000. 
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This  year's  crop,  however,  has  been  exceeded  only  three  times,  in 
1909,  1908,  and  1906. 

In  point  of  value  the  crop  of  1910  has  been  exceeded  only  in  1907, 
and  the  value  of  this  year  is  16  per  cent  above  the  average  of  the 
previous  five  years. 

The  price  of  barley  suddenly  increased  about  60  per  cent,  to  66.6 
cents  in  1907,  after  which  it  declined  to  about  55  cents  a  bushel  in 
1908  and  1909;  but  a  higher  price  than  this  is  indicated  for  the  crop 
of  this  year. 

In  relative  geographic  redistribution  of  the  barley  crop  since  1889, 
the  share  of  the  North  Atlantic  States  has  declined  from  12.2  to  2 

Eer  cent,  while  the  share  of  the  North  Central  division  of  States 
as  increased  from  60.3  to  62.8  per  cent,  and  that  of  the  Western 
States  from  26.9  to  34.4  per  cent, 

FLAXSEED. 

Flaxseed  follows  barley  in  order  of  importance  of  value  of  crop. 
At  this  writing  the  indication  is  that  the  value  of  the  flaxseed  produc- 
tion of  this  year  will  be  about  $33,000,000,  which  would  be  the  record 
amount  were  it  not  for  the  greater  value  of  the  crop  of  1909.  Com- 
pared with  the  previous  five  years,  the  value  of  this  year's  crop  is  13 
per  cent  greater. 

While  the  value  of  tins  year's  crop  remains  near  the  top,  the  produc- 
tion is  far  below  that  of  recent  years,  the  preliminary  estimate  being 
15,050,000  bushels. 

The  low  production  and  high  value  of  the  flaxseed  crop  are  recon- 
ciled in  the  high  price  of  flaxseed  per  bushel  beginning  early  in  this 
year.  The  November  1  price  at  the  farm  in  1908  was  $1.08;  in  1909, 
same  month,  $1.40;  and  in  1910,  same  month,  $2.29. 

RYE. 

Next  in  order  of  value  is  the  rye  crop,  the  32,088,000  bushels  being 
worth  at  the  farm  about  $23,000,000.  This  crop  is  constant  in  pro- 
duction and  has  varied  little  in  value  in  recent  years.  A  larger  share 
of  the  National  crop  is  now  produced  in  the  North  Atlantic  States 
than  in  1889,  the  increase  being  from  2S.4  to  33.9  per  cent.  During 
this  time  the  North  Central  States  have  declined  in  their  share  from 
63.2  to  57  per  cent, 

RICE. 

Rice  production  in  1910  remains  substantially  at  the  figure  of  1909, 
or,  say,  a  little  over  1,000,000,000  pounds  of  rough  rice.  No  year 
previous  to  1909  produced  as  large  a  crop;  it  exceeds  the  average  of 
the  previous  five  years  by  25  per  cent. 

The  price  of  rice,  however,  has  declined,  so  that  the  crop  of  this 
year  is  worth  hardly  $16,000,000,  or  about  the  same  as  the  crops  of 
1906  and  1907.  This  value  has  been  exceeded  in  1908  and  1909,  so 
that  the  value  of  this  year's  crop  is  about  2  per  cent  below  the  five- 
year  average. 

HOPS. 

The  estimates  of  persons  outside  of  this  Department  indicate  that 
the  hop  crop  of  this  year  will  be   13  per  cent  below  the  average 
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quantity  of  the  preceding  five  years,  and  the  smallest  crop  in  a  dozen 
years  or  more.  The  farm  price  of  hops  in  1910  has  improved  some- 
what over  the  average  of  the  previous  five  years,  so  tnat  the  total 
value  of  the  crop  of  this  year  is  3  per  cent  above  the  five-year  average. 

ALL    CEREALS. 

For  transportation  purposes  and  as  a  rough  indication  of  the  pro- 
duction of  all  cereal  crops,  a  statement  of  the  total  production  of 
these  crops  in  bushels  is  interesting.  In  no  previous  year  has  the  pro- 
duction of  these  crops  equaled  the  5,140,896,000  bushels  of  the  cereals 
of  1910.  The  production  of  this  year  is  13  per  cent  above  that  of  the 
five-year  average,  which  is  about  4£  billion  bushels. 

In  value,  however,  the  cereals  of  this  year  fall  below  that  of  1908 
and  1909,  principally  on  account  of  the  decline  in  the  farm  price  of 
corn.  This  year's  value  is  $2,710,000,000,  or  about  $230,000,000 
below  the  total  for  1909  and  $50,000,000  below  that  of  1908;  how- 
ever, it  is  11  per  cent  above  the  five-year  average. 

SUMMARY  OF  COMPARISONS. 

This  is  the  year  of  highest  production  for  corn,  oats,  the  total  of  all 
cereals,  and  for  tobacco.  But  the  only  crop  that  reached  its  highest 
value  this  year  is  cotton. 

The  list  of  crops  that  stand  next  to  the  highest,  either  in  quantity 
or  value,  or  both,  is  much  larger  than  the  foregoing.  In  production 
next  to  the  highest  year  are  found  for  1910  the  crops  or  rice,  hay, 
beet  sugar,  and  the  total  for  all  sugar.  In  the  list  of  the  crops  that 
are  next  to  the  highest  in  value  are  wheat,  oats,  barley,  tobacco, 
flaxseed,  beet  sugar,  and  the  total  for  all  sugar. 

The  potato  crop  was  third  in  order  of  quantity  and  the  corn  crop 
and  the  total  for  all  cereals  were  third  in  value.  Barley  and  rye  were 
fourth  in  production  and  potatoes  fourth  in  value.  Fifth  in  pro- 
duction was  wheat  and  fifth  in  value  rice. 

The  average  production  of  the  five  years  preceding  1910  includes 
the  remarkably  productive  year  1906  and  was  generally  a  period  of 
vigorous  production.  Notwithstanding  the  high  character  of  the 
period,  the  production  of  1910  is  above  the  five-year  average  in  the 
case  of  corn,  oats,  rice,  rye,  buckwheat,  beet  sugar,  the  total  for  all 
sugar,  potatoes,  tobacco,  and  wool. 

In  comparison  with  the  average  of  the  preceding  five  years  the 
value  of  the  crops  of  this  year  was  greater  in  the  cases  of  corn,  wheat, 
oats,  barley,  rye,  buckwheat,  cotton,  beet  sugar,  the  total  for  all 
sugar,  flaxseed,  hay,  potatoes,  tobacco,  and  hops. 

The  value  of  the  farm  products  of  1910  shows  both  gains  and 
losses  in  comparison  with  1909.  A  gain  of  $130,000,000  is  made  for 
cotton  lint  and  seed,  $30,000,000  for  hay,  and  $3,000,000  for  barley. 
A  loss  was  suffered  in  wheat,  amounting  to  $104,000,000;  corn, 
$98,000,000;. oats,  $26,000,000;  potatoes  and  wool,  $23,000,000  each. 

The  farm  value  of  the  cereal  crops  declined  $230,000,000  in  1910 
from  1909,  and  the  value  of  all  crops  declined  $119,000,000.  A  gain 
was  made,  however,  in  the  value  of  animal  products,  amounting  to 
$424,000,000.  It  has  been  a  year  of  high  prices  for  meat  and  animals, 
for  poultry  and  eggs,  and  for  milk  and  butter,  and  for  these  reasons 
the  total  value  of  all  farm  products  increased  in  1910  $304,000,000 
above  the  estimate  for  1909. 
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FOREIGN  TRADE  IN  AGRICULTURAL  PRODUCTS. 
THE    TRADE    BALANCE. 

Until  1898  there  was  ever  a  balance  of  trade  against  the  United 
States  in  merchandise  other  than  farm  products;  in  that  year  for 
the  first  time  the  exports  of  merchandise  other  than  farm  products 
exceeded  in  value  the  imports.  From  1898  to  1902  the  value  of 
exports  of  merchandise  other  than  farm  products  exceeded  that  of 
imports,  and  again  from  1904  to  1909.  The  contrary  was  true  for 
1903  and  1910,  the  adverse  balance  of  the  last  year  for  manufac- 
tures and  other  merchandise  not  produced  on  the  farm  being 
$10,926,193. 

On  the  other  hand,  in  the  case  of  farm  products  there  has  been  an 
almost  unbroken  balance  of  trade  in  favor  of  the  United  States  as 
far  back  as  inquiry  has  been  made.  From  1851  to  1863  is  found 
this  favorable  balance  and  also  from  1866  to  the  present  time.  During 
the  five-year  period  1886-1890  the  farmer's  balance  of  trade  in  favor 
of  this  country  averaged  $206,265,002;  during  the  next  five  }^ears 
the  average  was  $257,666,800;  in  the  five  years  that  followed  the 
average  was  $386,637,041;  during  the  period  1901-1905  the  average 
was  $431,234,941;  and  during  the  last  five-year  period,  1906-1910, 
the  average  was  $433,683,775.  The  increase  in  this  quinquennial 
average  has  been  unbroken  since  1886-1890. 

Except  for  two  years,  1898  and  1901,  the  highest  balance  of  trade 
in  favor  of  this  country  in  the  matter  of  farm  products  was 
$488,004,797  for  1908,  a  year  which  seems  to  mark  the  culminating 
point  in  the  course  of  the  balance  of  trade  in  farm  products.  In 
1909  the  balance  declined  to  $274,210,152,  and  in  1910  the  decline 
continued  to  $198,090,925.  It  may  be  that  in  1910  there  was  not 
that  National  surplus  of  agricultural  products  to  export  which  the 
country  had  offered  to  other  nations  of  the  earth  in  years  preced- 
ing. But,  however  this  may  be,  it  is  a  fact  recognized  in  the  export- 
ing trade  that  the  prices  of  farm  products  in  the  fiscal  year  1910 
were  high  enough  to  prevent  that  free  export  movement  which  before 
existed. 

In  consequence  of  the  favorable  balance  of  trade  in  farm  products, 
the  entire  foreign  trade  of  the  United  States  in  merchandise  lias 
exhibited  a  surplus  of  exports  over  imports  almost  constantly 
since  1875. 

EXPORTS. 

The  value  of  the  exports  of  farm  products,  after  constant  oscilla- 
tion, increased  to  the  enormous  amount  of  $1,017,396,404  in  L908, 
from  which  there  was  a  decline  in  1909  and  another  in  1910,  for 
which  latter  year  the  amount  stands  at  $871,107,067,  a  value  which 
has  been  exceeded  only  in  the  years  1901  and  1906  previous  to  1907. 

In  the  exports  of  1910  the  principal  item  was  cotton  with  a  value 
of  $450,447,243.  Next  in  order  stands  packing-house  products  with 
a  value  of  $135,959,373;  third  in  order  are  grain  and  grain  products 
valued  at  $133,320,418;  after  which  are  tobacco,  $38,115,386;  oil 
and  oil-cake  meal,  $19,251,012;  fruits,  818,504,591 ;  live  animals, 
$17,447,735.  Compared  with  1909,  there  was  a  decrease  in  all  of  the 
principal  items  except  in  cotton,  for  which  the  increase  was  about 
$33,000,000,  fruits  about  $2,500,000,  and  tobacco  about  $7,000,000. 
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Farm  products  as  an  element  of  the  value  of  domestic  exports 
have  had  a  decreasing  ratio  from  about  80  per  cent  at  the  middle 
of  the  nineteenth  century  to  61.6  per  cent  in  1900,  55.1  per  cent  in 
1909,  and  50.9  per  cent  in  1910. 

IMPORTS. 

The  imports  of  farm  products  have  constantly  increased  in  value 
throughout  the  history  of  this  country's  international  trade.  They 
constituted  about  25  to  33  per  cent  of  the  value  of  all  imports  at 
the  middle  of  the  nineteenth  century  and  they  increased  to  50  per 
cent  and  over  at  the  end  of  that  century,  since  which  time  they  have 
varied,  but  have  not  reached  50  per  cent  subsequent  to  1899.  The 
fraction  for  1910  is  44.1  per  cent  of  the  value  of  all  imports. 

In  absolute  instead  of  relative  value,  however,  the  imports  of  farm 
products  have  constantly  increased  until  they  reached  the  enormous 
total  of  $687,486,188  in  1910,  an  amount  much  above  that  of  1909 
and  still  further  above  the  more  prominent  amounts  of  the  preceding 
years. 

Among  the  more  prominent  imports  of  agricultural  products  for 
1910  are  packing-house  products,  $130,140,313,  mostly  hides  and 
skins;  sugar  and  molasses,  $107,716,367;  coffee,  $69,194,353;  silk, 
$67,119,108;  wool,  $51,220,844;  vegetable  fibers,  $48,234,977;  tobacco, 
$27,756,133;  fruits,  $24,177,160. 

Increases  are  found,  1910  over  1909,  in  packing-house  products, 
wool,  vegetable  fibers,  fruits,  sugar  and  molasses,  and  tobacco. 

FOREST    PRODUCTS. 

The  value  of  the  exports  of  domestic  forest  products  was  never  so 
high  as  in  1910,  except  for  the  years  1907  and  1908.  In  1910  the 
value  is  $85,054,602,  and  the  highest  amount  ever  reached,  which 
was  in  1907,  was  $92,948,705.  The  value  of  exported  naval  stores 
in  1910  was  $18,681,962,  a  value  larger  than  that  of  1909,  but  smaller 
than  that  of  other  recent  years. 

The  imports  of  forest  products  consisted  mostly  of  india  rubber, 
wood  pulp,  pulp  wood,  and  woods  not  grown  in  the  United  States. 
Their  value  in  1910  is  $179,610,886,  which  is  by  far  the  highest  annual 
value  of  imports.  It  was  not  until  1907  that  the  value  of  these 
imports  exceeded  $100,000,000. 

PRICES  OF  FARM  PRODUCTS. 

FARMER'S  SHARE  OF  CONSUMER'S  COST. 

AN    EQUALIZING   PROCESS. 

High  prices  was  one  of  the  subjects  of  my  annual  report  for  1909. 
It  was  shown  that  for  many  years  previous  to  about  1897,  or  a  little 
later,  the  prices  of  farm  products  received  by  farmers  were  even  less 
than  the  cost  of  production,  and  often  little  if  any  above  that  cost, 
so  that  during  a  long  period  of  years  the  farmer  was  not  thriving.  It 
was  shown  also  that  in  the  upward  price  movement,  which  began 
about  1897,  the  prices  received  by  the  farmer  have  advanced  in 
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greater  degree  than  those  received  by  nearly  all  other  classes  of  pro- 
ducers. That  this  should  have  been  so  was  merely  a  matter  of 
justice  to  the  farmer  to  equalize  the  reward  of  his  eflorts'with  the 
rewards  received  in  other  lines  of  production. 

INCREASE    OF    BEEF    PRICES. 

The  price  received  by  the  farmer  is  one  thing;  the  price  paid  by 
the  consumer  is  far  different.  The  distribution  of  farm  products 
from  the  farm  to  consumers  is  elaborately  organized,  considerably 
involved  and  complicated,  and  burdened  with  costly  features.  These 
are  exemplified  in  my  report  for  1909  by  a  statement  of  the  results 
of  a  special  investigation  into  the  increased  cost  of  fresh  beef  between 
the  slaughterer  and  the  consumer. 

It  was  established  that  in  the  North  Atlantic  States  the  consumer's 

Erice  of  beef  was  31.4  per  cent  higher  than  the  wholesale  price  received 
y  the  great  slaughtering  houses;  38  per  cent  higher  in  the  South 
Atlantic  States;  and  39.4  per  cent  higher  in  the  Western  States. 
The  average  for  the  United  States  was  38  per  cent. 

It  was  found  that  the  percentage  of  increase  was  usually  lower 
in  the  larger  cities  than  in  the  smaller  ones  and  higher  in  the  case  of 
beef  that  is  cheap  at  wholesale  than  of  high-priced  beef.  It  was  a 
safe  inference  that  the  poorer  people  paid  nearly  twice  the  gross 
profit  that  the  more  well-to-do  people  paid. 

THE    DAIRYMAN    GETS    ONE-HALF   THE    MILK   PRICE. 

Another  investigation  into  the  increase  of  prices  in  the  process  of 
distribution  was  made  in  the  last  week  of  June,  1910.  This  time  the 
object  was  to  discover  what  fraction  of  the  consumer's  price  was  re- 
ceived by  the  farmer.  It  was  a  time  of  high  prices,  of  high  cost  of 
living,  and  the  aim  was  to  ascertain  to  what  extent  the  farmer  re- 
ceived a  return  out  of  the  high  consumer's  cost  of  farm  products. 

The  investigation  covered  78  cities  scattered  throughout  the  United 
States,  and  the  information  was  contributed  by  a  large  number  of  the 
Department's  crop  correspondents  and  by  some  of  its  special  agents, 
who  made  inquiries  in  all  of  the  78  cities.  The  cities  were  divided  into 
geographical  groups  for  the  purpose  of  computing  averages,  and  these 
were  combined  into  an  average  for  the  United  States,  all  after  proper 
weighting  according  to  importance. 

Milk  was  one  of  the  commodities  under  investigation — a  food  prod- 
uct indispensable  to  a  large  fraction  of  the  families  of  the  Nation, 
and  now  a  costly  one  to  all  consumers. 

While  it  is  true  that  the  dairyman  is  receiving  considerably  more 
for  his  milk  than  he  did  before  the  present  era  of  high  prices,  yet 
it  was  discovered  in  this  investigation  that  throughout  the  United 
States  he  receives  a  scant  50  per  cent,  or  one-half  of  the  price  paid  by 
the  consumer.  The  other  half  goes  to  the  railway  company  for  caw 
riage,  to  the  wholesale  milk  dealer,  if  there  is  one  in  the  chain  of  dis- 
tribution, and  to  the  retailer  who  delivers  at  the  consumer's  door. 

Freight  charges  for  carrying  milk  vary  according  to  distance,  but 
their  average  may  be  regarded  as  approximately  about  7  per  cent  of 
the  consumer's  price.  With  the  farmer  receiving  about  50  per  cent 
of  that  price  and  the  railroads  7  per  cent,  (he  remaining  43  per  cent 
of  tin4  consumer's  price  is  received  mostly  by  the  retailer. 
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The  milk  wa^on  of  the  retailer  has  a  long  route.  It  stops  at  a  house 
or  two  in  one  city  block,  perhaps  passes  several  blocks  without  stop- 
ping, and  so  proceeds  to  serve  customers  thinly  distributed  alonjj:  a 
route  of  miles.  At  the  same  time  the  milk  wagons  of  other  retailers 
are  covering  various  portions  of  the  same  route,  and  so  there  is  a 
great  waste  of  effort  and  of  expense  in  the  distribution. 

The  division  of  States  in  which  the  cost  of  distributing  milk  from 
producer  to  consumer  is  the  most  is  the  North  Central  group,  in  which 
producers  receive  44  per  cent  of  the  prices  paid  by  the  consumer. 
Next  in  order  follow  the  Western  States  with  47  per  cent,  the  North 
Atlantic  States  with  53  per  cent,  the  South  Central  States  with  55  per 
cent,  and  the  South  Atlantic  States  with  57  per  cent. 

The  average  price  paid  by  consumers  in  the  78  cities  is  almost 
exactly  8  cents  per  quart.  In  the  North  Atlantic  and  North  Cen- 
tral States  the  average  is  7.5  cents;  in  the  Western  States,  8.9  cents; 
in  the  South  Central,  9.1  cents;  and  in  the  South  Atlantic  States,  9.3 
cents.     These  prices  are  for  the  last  week  in  June,  1910. 

BUTTER    AND    THE    RETAILER. 

Factory  butter  was  included  in  this  investigation  of  prices,  in  the 
three  classes  of  creamery  print,  creamery  tub,  and  renovated.  Con- 
sumer's prices  were  taken  in  78  cities  in  all  parts  of  the  country  and 
the  facts  were  ascertained  in  the  latter  part  of  June,  1910. 

In  the  distribution  of  creamery  butter  from  factory  to  consumer 
the  ultimate  price  includes  the  railway  charge  for  transportation  and 
the  retailer's  addition.  The  freight  charge  is  about  0.6  of  1  per  cent 
of  the  consumer's  price. 

As  a  general  average  for  the  78  cities,  the  creamery  receives  86.3 
per  cent  of  the  consumer's  price  for  creamery  prints.  The  per- 
centages are  nearly  the  same  in  all  geographic  divisions,  the  lowest, 
84.6  per  cent,  being  found  in  the  Western  States,  and  the  highest, 
87.5  per  cent,  in  the  South  Atlantic  States. 

In  the  case  of  creamery  tub  butter,  the  factories  receive  86.5  per 
cent  of  the  consumer's  price  in  the  78  cities,  the  Western  States  again 
having  the  lowest  percentage,  84.6  per  cent.  The  highest  per- 
centage is  88  for  the  South  Central  States,  and  in  the  other  divisions 
the  percentage  is  between  86  and  87. 

Factories  that  renovate  butter  receive  a  somewhat  larger  per- 
centage of  the  consumer's  price  than  in  the  case  of  creamery  prints 
and  tub  butter.  The  average  for  the  78  cities  is  88.3  per  cent,  with 
inconsiderable  variations  among  the  geographic  divisions  of  the 
country. 

EXHAUSTIVE   INVESTIGATIONS. 

The  increase  of  price  of  farm  products  in  their  transfer  from  pro- 
ducer to  consumer  was  thoroughly  investigated  in  all  parts  of  the 
country  and  for  a  large  variety  of  products  by  the  Industrial  Com- 
mission. Although  the  facts  obtained  in  that  investigation  are  now 
about  ten  years  old,  it  is  believed  that  the  ratios  between  producer's 
and  consumer's  prices  are  approximately  the  same  now  as  they  wore 
then.  At  any  rate,  it  seems  probable  that  the  farmer  is  not  now 
receiving  a  larger  share  of  the  consumer's  price  than  he  received  ten 
years  ago,  and  he  may  be  receiving  a  smaller  share. 
76S550— 11 2 
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POULTRY. 

Within  the  field  of  investigation  it  was  found  that  poultry  almost 
doubled  in  price  between  the  farmer  and  the  consumer;  in  other 
words,  the  farmer  received  only  55.1  per  cent  of  the  consumer's  price. 
Inquiries  were  made  concerning  turkeys  as  distinct  from  other 
poultry,  with  the  result  that  it  was  found  that  the  farmers  received 
63.5  per  cent  of  the  final  price.  Chickens  as  a  separate  description  are 
represented  by  the  percentage  of  68.4  when  priced  by  the  pound,  and 
by  57.1  per  cent  when  priced  by  the  head. 

Of  the  price  per  dozen  paid  by  the  consumer,  the  producer  received 
69  per  cent  in  the  case  of  eggs;  dried  beans,  75  per  cent  when  bought 
by  the  bushel;  cabbage,  48.1  per  cent  when  bought  by  the  head  and 
64.9  per  cent  when  bought  by  the  pound;  cauliflower,  75  per  cent 
when  bought  by  the  dozen;  and  celery,  60  per  cent  when  bought  by 
the  bunch. 

THE    SMALLER   THE    RETAIL    UNIT,    THE    LESS    THE    FARMER    RECEIVES. 

The  general  fact  was  that  the  producer's  percentage  of  the  con- 
sumer's price  diminished  as  the  quantity  sold  at  retail  was  smaller. 
For  instance,  the  apple  grower  received  55.6  per  cent  of  the  consumer's 
price  when  the  consumer  bought  by  the  bushel  and  66  per  cent  when 
the  purchase  was  by  the  barrel.  When  the  consumer  bought  corn 
by  the  bushel,  the  farmer  got  70.6  per  cent  of  the  price,  but  when 
the  purchase  was  by  the  barrel  the  farmer  received  81  per  cent.  The 
strawberry  grower  received  48.9  per  cent  of  the  consumer's  price  in 
purchases  by  the  quart  and  75.9  per  cent  in  purchases  by  the  crate. 
A  still  better  illustration  is  found  m  the  case  of  onions.  In  purchases 
of  a  peck  at  a  time,  the  farmer  received  27.8  per  cent  of  the  retail  price ; 
in  purchases  of  a  barrel,  he  received  58.3  per  cent;  and  in  purchases 
by  the  100  pounds,  he  received  69  per  cent.  So  in  the  case  of  oranges, 
when  the  purchase  was  by  the  dozen  the  grower  received  20. 3  per 
cent  of  the  consumer's  price,  whereas  when  the  purchase  was  by  the 
box  the  grower  received  59.3  per  cent. 

FACTS    FOR    MANY   PRODUCTS. 

Farmers  received  83.3  per  cent  of  the  final  price  in  the  retail 
purchase  of  blackberries  by  the  crate,  75  per  cent  in  the  purchase  of 
cucumbers  by  the  third  of  a  bushel,  66.7  per  cent  in  the  purchase  of 
egg-plant  by  the  crate,  60  per  cent  in  the  purchase  of  green  peas  by 
the  quart,  70.5  per  cent  when  hay  was  bought  by  the  ton,  and  82.2 
per  cent  in  the  purchase  of  horses  from  retailers. 

Among  the  many  other  products  represented  in  this  list  are  oats, 
with  73.6  per  cent  of  the  price  going  to  the  farmer  when  bought  by 
the  bushel ;  melons,  50  per  cent  when  bought  by  the  pound ;  parsnips, 
60  per  cent  when  bought  by  the  bunch;  potatoes,  59.3  per  cent  when 
bought  by  the  bushel;  string  beans,  80  per  cent  when  bought  by  the 
barrel;  sweet  potatoes,  60.8  per  cent  when  bought  by  the  barrel; 
turnips,  60  per  cent  in  purchases  by  the  hunch;  watermelons!  33.5 
per  cent  when  bought  singly. 

In  some  cases  there  were  purchasers  from  the  farmer  who  were 
middlemen.  It  was  found  that  cot  ion  growers  received  93  per  cent 
of  the  price  paid  by  cotton  manufacturers  for  the  raw  cotton;  84.1 
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per  cent  of  the  price  of  broom  corn  paid  by  the  broom  manufacturers; 
80  per  cent  of  the  price  of  calves  and  91  per  cent  of  the  price  of  cattle 
paid  by  packers;  93  per  cent  of  the  price  of  hogs  and  74.2  per  cent  of 
the  price  of  lambs  paid  by  packers;  87  per  cent  of  the  price  of 
tobacco  bought  by  the  hogshead  and  92.2  per  cent  when  bought  by  the 
pound  by  manufacturers;  72.9  per  cent  in  the  case  of  wheat  bought  by 
millers;  and  91.7  per  cent  in  the  case  of  wool  bought  by  manu- 
facturers. 

FREIGHT    CHARGES. 

To  the  foregoing  percentages  that  represent  the  share  of  the  far- 
mer in  the  consumer's  price  should  be  added  the  percentage  standing 
for  the  freight  charge  in  determining  the  share  of  the  consumer's 
price  that  goes  to  the  middlemen.  With  approximate  accuracy  it 
has  been  determined  that  when  the  farmer  received  50  per  cent  of  the 
consumer's  price,  the  freight  charge  on  butter  is  about  0.5  of  1  per 
cent  of  the  consumer's  price;  eggs,  0.6  of  1  per  cent;  apples,  6.8  per 
cent;  beans,  2.4  per  cent;  potatoes,  7.4  per  cent;  grain  of  all  sorts, 
3.8  per  cent;  hay,  7.9  per  cent;  cattle  and  hogs,  1.2  per  cent;  live 
poultry,  2.2  per  cent;  wool,  0.3  of  1  per  cent.  The  foregoing  allow- 
ances for  freight  are  to  be  increased  by  one-half  when  the  farmer 
receives  about  three-fourths  of  the  consumer's  price. 

COFFEE    PRICES. 

The  import  statistics  of  the  Department  of  Commerce  and  Labor 
afford  some  striking  comparisons  between  original  value  and  con- 
sumer's price.  In  the  fiscal  year  1910  four-fifths  of  the  coffee 
imported  into  the  United  States  came  from  Brazil;  17  per  cent  from 
other  countries  in  South  and  Central  America  and  from  Mexico,  so 
that  97.2  per  cent  of  the  imports  were  from  Mexico,  Central  and  South 
America.  About  0. 1  of  1  per  cent  of  the  coffee  imports  are  from  Aden 
and  are  the  nominal  Mocha  coffee,  and  1.3  per  cent  of  the  imports  are 
from  the  East  Indies  and  are  the  Java  coffee. 

In  1910  the  coffee  imported  from  American  countries,  which  was 
97.2  per  cent  of  all  coffee  imports,  had  an  import  value  of  7.8  cents 
per  pound.  To  this  should  be  added  the  ocean  freight  rate.  From 
Rio  Janeiro  the  rate  is  0.28  of  1  cent,  or  about  one-fourth  of  a  cent 
per  pound.  For  nearly  all  of  this  American  coffee  the  consumers 
paid  prices  ranging  from  20  to  35  cents  per  pound.  In  other  words, 
the  import  value,  plus  the  ocean  freight  charge,  is  only  from  23  to 
40  per  cent  of  the  principal  range  of  prices  paid  for  the  coffee  at 
retail. 

PRICES    PAID   FOR   TEA. 

Tea  may  be  referred  to  in  the  same  way.  In  the  fiscal  year  1910 
the  average  import  value  of  tea  was  16  cents  per  pound.  It  is 
assumed  that  nearly  all  of  the  tea  consumed  in  this  country  is  bought 
at  retail  prices  ranging  from  50  to  70  cents  per  pound  and,  with  this 
understanding,  the  import  value  of  tea  is  from  23  per  cent  to  32  per 
cent  of  what  the  consumer  pays. 
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CONSUMER'S  PRICE  AS  AN  INCREASE  OF  FARMER'S  PRICE. 
PRICE    GAINS    FROM    ANOTHER    POINT    OF    VIEW. 

In  the  consideration  of  this  subject  so  far,  the  aspect  has  been  that 
of  the  producer;  the  farmer  thinks  of  the  price  that  the  consumer 
pays  for  farm  products  and  compares  with  them  the  price  that  lie 
himself  receives. 

While  the  farmer  is  looking  forward  with  regard  to  the  prices  of 
his  products,  the  consumer  is  looking  backward,  and  so  regards  the 
prices  that  he  pays  as  increases  upon  what  the  farmer  gets.  This 
aspect  of  the  matter  may  now  be  worth  some  attention. 

It  is  established  by  the  investigation  of  this  Department  made  last 
June  that  the  milk  consumers  of  78  cities  paid  for  milk  an  increase  of 
100.8  per  cent  above  the  price  received  by  dairymen;  in  other  words, 
the  farmer's  price  was  fully  doubled.  The  lowest  increase  among  the 
geographic  divisions  was  75.5  per  cent  in  the  South  Atlantic  States 
and  the  highest  was  111.9  per  cent  in  the  Western  States. 

In  the  purchase  of  butter  the  consumer  pays  15.8  per  cent  above 
the  factory  price  in  the  case  of  creamery  prints,  15.6  per  cent  above 
in  the  case  of  factory  tub,  and  13.3  per  cent  above  the  factory  price  in 
the  case  of  renovated  butter.  The  percentages  of  increase  among  the 
five  divisions  of  States  do  not  vary  much  from  the  averages  for  the 
United  States. 

Some  large  percentages  of  increase  of  prices  were  found  by  the 
Industrial  Commission — 135.3  per  cent  for  cabbage  bought  by  the 
head;  100  per  cent  for  melons  bought  by  the  pound,  for  buttermilk 
sold  by  the  quart,  and  for  oranges  sold  by  the  crate;  260  per  cent  for 
onions  bought  by  the  peck;  400.4  per  cent  for  oranges  bought  by  the 
dozen;  111.1  per  cent  for  strawberries  bought  by  the  quart;  and  200 
per  cent  for  watermelons  sold  singly. 

There  were  many  cases  of  increase  of  consumer's  price  over  far- 
mer's price  amounting  to  75  per  cent  and  over,  but  under  100  per 
cent,  and  among  these  were  90.5  per  cent  for  apples  bought  by  the 
barrel  and  80.6  per  cent  for  apples  bought  by  the  box;  75  per  cent 
for  chickens  bought  by  the  head;  83.4  per  cent  for  onions  bought  by 
the  pound;  80.5  per  cent  for  potatoes  bought  by  the  bushel;  8S.8 
per  cent  for  poultry  in  general  bought  by  the  pound;  95.8  per  cent 
for  strawberries  bought  by  the  box;  82.5  per  cent  for  sweet  potatoes 
bought  by  the  bushel. 

It  may  be  worth  while  to  extend  the  list  of  farm  products  that  are 
sold  to  consumers  at  a  large  increase  above  farm  prices.  In  the 
class  of  commodities  selling  for  an  increase  of  price  amounting  to 
50  per  cent  and  over  but  under  75  per  cent  above  farm  prices  may 
be  mentioned  the  following  increases:  61.8  per  cent  for  cabbage 
bought  by  the  pound;  66.7  per  cent  for  celery  bought  by  the  bunch, 
turnips  and  parsnips  bought  by  the  bunch,  and  green  peas  bought 
by  the  quart;  54.4  per  cent  for  chickens  bought  by  the  pound;  50 

Eer  cent  for  eggplants  bought  by  the  crate;  68.4  per  cent  for  onions 
ought  by  the  bushel;  68.7  per  cent  for  oranges  bought  bv  the  box; 
60  per  cent  for  potatoes  bouglit  by  the  peck;  59.8  per  cent  for  turkeys 
bought  by  the  pound. 

The  import  price  of  coffee  in  the  fiscal  year  1910,  which  was  8  cents 
a  pound,  after  the  increase  to  20  and  35  cents  per  pound  to  the 
retailer,  has  risen  in   price   to  the   consumer  from  150   to  337.5  per 
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cent.  So  with  tea  of  the  same  fiscal  }'ear;  its  import  price  of  16  cents 
per  pound,  after  being  increased  to  50  to  70  cents  per  pound,  cost 
the  consumer  an  advance  of  212.5  to  337.5  per  cent. 

Before  assigning  to  middlemen  the  various  increases  of  prices,  it  is 
proper  to  deduct  the  percentages  due  to  freight  rates.  The  freight 
charge  for  milk  received  in  New  York  is  about  18  per  cent  of  the 
producer's  price  and  in  Chicago  about  14.7  per  cent.  Of  the  import 
price  of  coffee,  the  ocean  freight  charge  from  Rio  Janeiro  is  3.6  per 
cent.  The  percentages  of  farm  price  for  which  freight  charges  stand 
in  the  United  States  may  be  estimated  at  approximately  0.9  of  1  per 
cent  of  the  factory  price  for  butter;  1.2  per  cent  of  the  farm  price  for 
clover  seed;  1.6  per  cent  for  cotton;  1.3  per  cent  for  eggs;  13.6  per 
cent  for  apples;  4.8  per  cent  for  beans;  14.8  per  cent  for  potatoes; 
and  5  per  cent  for  sweet  potatoes.  The  rates  for  oats,  rye,  barley, 
and  wheat  are  nearly  the  same,  ranging  from  6  per  cent  for  oats  to 
7.3  per  cent  for  barley  and  rye.  The  rate  for  corn  is  9.2  per  cent  and 
the  average  for  all  grain  is  7.7  per  cent.  For  hay  the  percentage  is 
15.8  per  cent;  for  cattle  and  hogs,  2.5  per  cent;  for  live  poultry,  4.5 
per  cent;  and  for  wool,  0.6  of  1  per  cent. 

NO  GROUND  FOR  COMPLAINT  AGAINST  THE  FARMER. 

From  the  details  that  have  been  presented  with  regard  to  the 
increase  of  the  prices  of  farm  products  between  farmer  and  consumer, 
the  conclusion  is  inevitable  tnat  the  consumer  has  no  well-grounded 
complaint  against  the  farmer  for  the  prices  that  he  paj's.  The  farmer 
supplies  the  capital  for  production  and  takes  the  risk  of  his  losses;  his 
crops  are  at  the  mercy  of  drought,  and  flood,  and  heat,  and  frost,  to 
say  nothing  of  noxious  insects  and  blighting  diseases.  He  supplies 
hard,  exacting,  unremitting  labor.  A  degree  and  range  of  informa- 
tion ami  intelligence  are  demanded  by  agriculture  which  are  hardly 
equaled  in  any  other  occupation.  Then  there  is  the  risk  of  over- 
production and  disastrously  low  prices.  From  beginning  to  end  the 
farmer  must  steer  dextrously  to  escape  perils  to  his  profits  and  indeed 
to  his  capital  on  every  hand.  At  last  the  products  are  started  on  their 
way  to  the  consumer.  The  railroad,  generally  speaking,  adds  a  per- 
centage of  increase  to  the  farmer's  prices  that  is  not  large.  After 
delivery  by  the  railroad  the  products  are  stored  a  short  time,  are 
measured  into  the  various  retail  quantities,  more  or  less  small,  and  the 
dealers  are  rid  of  them  as  soon  as  possible.  The  dealers  have  risks 
that  are  practically  small,  except  credit  sales  and  such  risks  as  grow 
out  of  their  trying  to  do  an  amount  of  business  which  is  small  as 
compared  with  their  number. 

PROBLEM  FOR  CONSUMERS  AND  NOT  FARMERS  TO  REMEDY. 

After  consideration  of  the  elements  of  the  matter,  it  is  plain  that 
the  farmer  is  not  getting  an  exorbitant  price  for  his  products,  and  that 
the  cost  of  distribution  from  the  time  of  delivery  at  destination  by  the 
railroad  to  delivery  to  the  consumer  is  the  feature  of  the  problem  of 
high  prices  which  must  present  itself  to  the  consumer  for  treatment. 

Why  do  not  consumers  buy  directly  from  the  farmers?  A  distri- 
bution of  farm  products  in  this  simple  way  has  already  begun  in 
England,  where  cooperative  organizations  of  farmers  are  selling  by 
direct  consignment  to  cooperative  organizations  of  consumers  in 
cities. 
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Farmers'  cooperative  selling  associations  are  numerous  in  this 
country,  but  cooperative  buying  associations  among  the  people  of 
cities  and  towns  are  few.  Aside  from  buying  associations  maintained 
by  farmers,  hardly  any  exist  in  this  country.  It  is  apparent,  there- 
fore, that  the  consumer  has  much  to  do  to  work  out  his  own  salvation 
with  regard  to  the  prices  that  he  pays.  Potatoes  were  selling  last 
spring  in  some  places  where  there  had  been  overproduction  for  20 
cents  and  in  some  places  for  even  9  cents  per  bushel  at  the  farm, 
while  at  the  same  time  city  consumers  in  the  East  were  paying  50  to 
75  cents  per  bushel,  although  there  was  nothing  to  prevent  them  from 
combining  to  buy  a  carload  or  more  of  potatoes  directly  from  the 
grower  and  for  delivery  directly  to  themselves. 

POPULATION,  CROP  YIELDS,  AND  PRICES. 

PRODUCTION   PER   ACRE    OVERTAKING  INCREASE   OF  PEOPLE. 

IMMIGRATION    AND    BIRTH   RATE. 

The  population  of  the  United  States  has  increased  rapidly  in  the 
past.  Our  doors  have  always  stood  open  to  immigrants  from  other 
lands.  Our  ancestors  had  large  families.  Our  numbers  have 
increased  one-third  every  ten  years  until  1880,  and  afterwards 
one-fourth  to  one-fifth.  Our  expanding  farm  area  has  easily  pro- 
vided sustenance  for  our  increasing  numbers.  But  with  the  filling 
up  of  our  unoccupied  spaces  some  have  begun  to  fear  that  in  the 
near  future  we  shall  be  unable  to  provide  all  our  food  from  our  own 
fields.  Population  increases;  yields  decrease  (so  it  is  said),  and  the 
time  is  at  hand  when  we  shall  have  to  import  foodstuffs;  our  eco- 
nomic independence  will  then  be  gone. 

Immigration,  however,  is  not  to  be  counted  upon  permanently  to 
furnish  any  considerable  annual  increase  in  our  numbers.  Three- 
fourths  of  a  million  may  enter  our  ports  in  one  }rear;  but  the  very 
next  year  may  see  a  financial  depression,  with  the  tide  of  emigration 
setting  away  from  our  shores.  Only  the  birth  rate  may  be  counted 
upon  as  a  permanent  force  acting  toward  increasing  the  population; 
and  the  increase  of  the  native-born  population  by  excess  of  births 
over  deaths  in  this  country  is  only  about  1J  per  cent  a  year,  with  a 
tendency  toward  a  decreasing  birth  rate. 

The  great  question,  then,  is  this:  Are  the  products  of  our  agri- 
cultural lands  increasing  or  decreasing  in  quantity  '?  Is  the  yield 
per  acre  of  our  fields  keeping  pace  with  this  normal  increase  of  popu- 
lation by  births?  To  the  latter  question  the  answer  is  that  the 
process  has  begun. 

RISING    YIELDS    PER    ACRE. 

Dividing  the  period  from  1866  to  1909  into  four  decades  and  a 
succeeding  short  period  of  four  years,  the  yield  per  acre  of  corn  is 
shown  by  a  study  made  in  the  Bureau  of  Statistics  to  have  declined 
2.3  per  cent  from  the  first  decade  to  the  second,  declined  8.2  per 
cent  from  the  second  to  the  third,  increased  7.7  per  cent  from  the 
third  to  the  fourth,  and  increased  7.1  per  cent  from  the  fourth  decade 
to  the  succeeding  four-year  period. 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE.         23 

For  wheat  an  even  better  showing  is  made,  since  the  figures  show 
a  continuous  increase  in  yield  per  acre,  namely,  3.4  per  cent  from 
first  decade  to  second,  3.3  from  second  to  third,  6.3  from  third  to 
fourth,  and  9.6  from  fourth  decade  to  final  four-year  period. 

For  cotton,  the  first  figure,  2.8,  is  a  decline,  but  the  rest  are  in- 
creases, namely,  2.6,  3.8,  and  0.3. 

For  tobacco,  the  first  figure,  3.4,  is  an  increase,  the  second,  2.0, 
is  a  decline,  the  third,  5.2,  is  an  increase,  and  so  also  is  the  last,  9.7. 

Similar  facts  are  shown  for  six  other  leading  crops,  namely,  oats, 
barley,  rye,  buckwheat,  hay,  and  potatoes.  Not  one  of  the  ten 
crops  named  declined  in  yield  per  acre  from  the  third  decade  to  the 
fourth,  while  oats  was  the  only  one  to  show  a  decline  from  the  fourth 
decade  to  the  last  period  of  four  years.  The  evidence  is  very  plain 
that  the  yields  per  acre  of  our  crops  are  now  increasing,  and  if  the 
facts  were  assembled  in  detail  for  the  States,  it  would  be  found  that 
the  percentage  of  increase  in  yield  in  many  of  them  is  greater  than 
the  percentage  of  normal  increase  in  population;  that  is,  the  increase 
by  births  over  deaths  in  the  old  native  element. 

Such  is  the  fact  with  regard  to  wheat  for  the  fourth  decade,  as 
compared  with  the  preceding  one,  in  26  States,  and  2  of  the  States 
are  all  but  ready  to  join  them.  In  14  States  corn  production  per 
acre  has  increased  faster  than  the  normal  increase  of  population  and 
this  is  almost  true  of  5  more  States.  The  number  of  States  in  this 
list  in  the  case  of  barley  is  21;  rye,  30;  buckwheat,  19;  cotton,  3; 
potatoes,  24;  hay,  35;  and  more  or  less  States  are  almost  ready  to 
enter  this  list  in  the  case  of  all  crops. 

A  demand  that  is  more  difficult  to  fulfill  in  production  per  acre  is 
for  an  increase  that  equals  or  exceeds  the  actual  increase  of  popula- 
tion, including  the  immigrants  and  the  temporarily  high  birth  rate 
of  the  foreign  born.  But,  notwithstanding  the  fact  that  this  difficulty 
is  greater  in  the  United  States  than  it  is  in  all  other  countries  that 
have  practically  ceased  to  take  much  new  land  into  cultivation,  many 
of  the  States  of  this  Nation  are  each  maintaining  an  increase  of  pro- 
duction in  the  case  of  one  or  more  prominent  crops  that  is  greater 
than  the  actual  increase  of  population.  Ten  States  are  doing  this  in 
the  case  of  corn;  for  wheat  the  number  is  22;  for  oats,  16;  for  cotton 
and  tobacco,  1  each;  for  rye,  21;  for  potatoes,  15;  and  for  hay,  25. 

We  can  not  look  for  any  other  result  than  that  the  yields  per  acre 
of  all  our  crops  shall  increase  at  an  even  faster  rate  in  the  future,  in 
view  of  the  intense  interest  with  which  our  people  are  turning  their 
attention  toward  agricultural  improvement.  If  there  are  certain 
forces  at  work  which,  if  unchecked  and  made  more  prevalent,  will  in 
the  future  compel  us  to  bid  against  the  world  for  food,  the  counter- 
acting forces  have  nevertheless  been  already  set  in  motion,  with  the 
promise  of  increasing  effect. 

INCOME    PER    ACRE. 

The  farmer  has  benefited  more  than  others  from  the  changed  con- 
ditions which  have  manifested  themselves  in  increased  cost  of  living. 
For  instance,  the  product  of  1  acre  of  corn  in  1899  was  worth  on  the 
farm  $8.51,  but  ten  years  later  it  was  worth  $15.20,  an  increase  in 
farm  value  amounting  to  78.6  per  cent.  Similarly,  wheat  increased 
in  farm  value  114  per  cent,  tobacco  56.2  per  cent,  and  cotton  65.6 
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per  cent.  Ten  leading  crops  taken  together — including,  besides  those 
mentioned,  oats,  barley,  rye,  buckwheat,  potatoes,  and  hay — in- 
creased 72.7  per  cent  in  farm  value. 

This,  of  course,  is  no  advantage  to  the  farmer  if  the  increase  in 
price  of  the  things  he  has  to  buy  is  still  greater.  To  ascertain  the 
facts  in  this  matter,  the  Bureau  of  Statistics  sent  a  letter  to  a  large 
number  of  retail  dealers  doing  business  with  farmers.  These  dealers 
were  asked  to  quote  the  prices  which  prevailed  in  1899  and  in  1909, 
taking  care  to  compare  articles  of  the  same  grades.  In  this  way  the 
percentage  of  increase  in  the  prices  of  about  85  articles  commonly 
used  by  farmers  was  determined. 

In  three  cases  the  prices  were  less  in  1909  than  in  1899;  in  four 
cases  they  were  the  same;  but  in  all  other  cases  they  had  increased, 
the  increases  running  from  2.7  per  cent  in  the  case  of  manure  spreaders 
and  mowers  to  53.8  per  cent  in  the  case  of  brooms.  Coffee  increased 
9.8  per  cent;  flour,  32.4;  salt,  14.9;  sugar,  8.7;  overalls,  22.9;  rubber 
boots,  29 ;  calico,  26.9 ;  muslin,  25 ;  and  so  on.  For  all  the  articles  con- 
sidered the  average  increase  was  12.1  per  cent. 

Now,  compare  this  with  the  72.7  per  cent  increase  in  the  farm 
value  of  the  ten  leading  crops.  The  farmer  has  evidently  benefited 
more  than  the  rest  of  the  community — taken  all  together — from  the 
changes  in  values. 

Put  the  facts  in  another  way.  The  produce  of  1  acre  of  corn  was 
equal  m  value  to  1.8  barrels  of  flour  in  1899,  but  to  2.4  barrels  in 
1909.  Or,  it  would  buy  118.2  yards  of  muslin  in  1899  and  168.9 
yards  in  1909.  The  average  purchasing  power  of  all  crops  similarly 
increased  from  2  barrels  of  flour  in  1899  to  2.6  barrels  in  1909,  and 
from  132.1  yards  of  muslin  in  1899  to  182.4  yards  in  1909.  And  so 
with  the  whole  fist  of  articles  used  by  farmers. 

The  facts  may  also  be  put  in  the  form  of  percentages  by  letting 
100  represent  the  purchasing  power  of  1  acre  of  farm  crops  in  1899. 
Then,  m  1909  the  purchasing  power  of  1  acre  of  corn  is  seen  to  have 
increased  90  per  cent  when  spent  for  coal  oil,  62  for  coffee,  33  for 
flour,  and  64  for  sugar.  Now,  take  the  average  purchasing  power 
of  all  crops.  It  increased  83  per  cent  when  spent  for  coal  oil,  57 
for  coffee,  30  for  flour,  59  for  sugar,  and  so  on  down  the  list.  Taking 
the  average  of  all  articles,  corn  increased  60  per  cent  in  purchasing 
power,  wheat  91,  and  cotton  48,  while  the  grand  average  increase 
in  purchasing  power  of  all  crops  is  54  per  cent.  In  other  words, 
the  farmer  has  received  a  54  per  cent  benefit  from  the  changed 
conditions. 

No  one  can  pretend  to  understand  all  the  forces  at  work  in  those 
matters.  Possibly  the  farmer's  present  advantage  is  due,  in  part, 
to  temporary  conditions  of  supply  and  demand  that  may  change 
to  his  disadvantage.  If  it  is  also  due  in  part  to  a  greater  appre- 
ciation of  the  value  of  the  farmer's  work,  that,  too,  is  something 
upon  which  no  calculations  can  be  based. 

But  there  is  no  sort  of  doubt  that  a  great  part  of  the  farmer's 
prosperity  rests  upon  the  bed  rock  of  a  greater  output,  a  higher 
yield  per  acre.  That  is  to  say,  farmers  and  farming  have  become 
more  efficient,  not  only  to  the  benefit  of  the  farmer  himself,  but 
also  to  the  safeguarding  of  our  National  independence.  The  wisdom 
of  Congress  in  aiding  agriculture  in  the  past,  through  the  Federal 
Department  and  the  state  colleges  and  experiment  stations,  as  well 
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as  the  advisability  of  giving  even  greater  fostering  attention  in  the 
future  to  our  most  fundamental  industry,  is  thus  made  plainly 
manifest. 

PROPOSED  DEPARTMENT  OR  BUREAU  OF  PUBLIC  HEALTH. 

Within  the  last  few  years  there  has  been  developing  a  strong 
sentiment  in  favor  of  the  Government  making  larger  provision  for  the 
promotion  and  protection  of  human  health,  and  at  the  last  session  of 
Congress  several  bills  providing  for  the  establishment  of  a  Depart- 
ment or  Bureau  of  Public  Health  were  introduced.  Although  I  am 
in  hearty  accord  with  the  general  object  of  providing  better  facilities 
for  work  in  the  interest  of  the  public  health,  I  find  that  most  of  the 
particular  plans  which  are  being  urged  upon  Congress  and  which  are 
represented  by  some  of  the  bills  referred  to  would  probably  have  a 
disastrous  effect  upon  a  large  part  of  the  important  work  being  carried 
on  by  the  Department  of  Agriculture. 

The  bill  which  has  been  most  widely  indorsed  and  actively  pressed 
provides  for  the  creation  of  a  new  Executive  Department  to  be  known 
as  the  Department  of  Public  Health,  and  for  the  transfer  to  that 
Department  of  "  all  departments  and  bureaus  belonging  to  any  depart- 
ment, excepting  the  Department  of  War  and  the  Department  of  the 
Navy,  affecting  the  medical,  surgical,  biological,  or  sanitary  service, 
or  any  questions  relative  thereto,"  and  for  the  transfer  specifically 
of  the  Bureaus  of  Entomology,  Chemistry,  and  Animal  Industry  of 
the  Department  of  Agriculture.  The  effect  of  the  language  above 
quoted,  if  fully  carried  out,  would  be  to  transfer  the  Department's 
biological  work  relating  to  plant  life,  such  as  is  carried  on  by  the 
Bureau  of  Plant  Industry  and  the  Forest  Service.  Other  bills  intro- 
duced in  Congress  provide  for  a  Bureau  of  Public  Health  and  for  the 
transfer  to  that  Bureau  of  only  certain  portions  of  the  work  above 
mentioned. 

It  can  readily  be  seen  that  the  effect  of  the  bill  first  mentioned, 
which  is  being  seriously  pressed  upon  the  attention  of  Congress, 
would  be  to  disintegrate  the  Department  of  Agriculture  and  to  take 
away  from  it  work  which  it  properly  performs  and  which  clearly 
has  no  logical  place  in  a  Department  or  Bureau  of  Public  Health. 
Even  though  some  of  the  more  unreasonable  features  should  be 
dropped,  it  is  seriously  proposed  to  place  in  the  Department  or 
Bureau  of  Public  Health  the  work  relating  to  the  enforcement  of  the 
Food  and  Drugs  Act  now  carried  on  by  the  Bureau  of  Chemistry,  and 
the  meat  inspection  and  veterinary  service  of  the  Bureau  of  Animal 
Industry. 

To  remove  from  the  Department  of  Agriculture  the  meat-inspection 
and  veterinary  work  would,  I  believe,  be  a  great  detriment  to  the 
work  of  this  Department  and  to  the  agricultural  and  live-stock  inter- 
ests, without  any  corresponding  gain  in  efficiency  or  advantage  to  the 
public,  and  would  result  in  increased  expenditures  rather  than  in 
economy. 

The  most  important  function  of  the  Department  of  Agriculture  is 
to  study  means  for  providing  a  sufficient  and  wholesome  supply  of 
food  for  the  people  of  the  country.  With  the  rapidly  growing  popu- 
lation, without  any  corresponding  increase  in  tne  area  of  land,  and 
with  the  increasing  prices  of  the  necessaries  of  life,  it  becomes  more 
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essential  that  the  Department  should  aid  in  the  development  and 
introduction  of  methods  of  agriculture  which  will  increase  and 
conserve  the  supply  of  food.  This  work  relates  not  only  to  the 
production  of  field  corps  but  to  the  breeding  and  raising  of  ani- 
mals. The  production  of  meat  and  dairy  animals  involves  not  only 
problems  of  breeding,  feeding,  and  handling,  but  also  those  of  study- 
ing, preventing,  curing,  and  eradicating  animal  diseases.  It  would 
be  utterly  impracticable  to  separate  the  work  relating  to  diseases  from 
that  relating  strictly  to  animal  husbandry.  These  various  subjects 
are  parts  of  a  single  great  problem  which  is  primarily  agricultural,  not- 
withstanding its  relation  to  human  health. 

With  regard  to  the  meat  inspection,  experience  in  this  and  other 
countries  has  shown  that  this  work  can  best  be  done  by  and  under  the 
direction  of  veterinarians.  In  the  work  of  the  Department  of  Agri- 
culture it  has  been  found  that  some  of  the  same  men  can  be  utilized 
at  different  seasons  of  the  year  in  meat  inspection  and  also  in  other 
work.  For  example,  the  field  work  for  the  eradication  of  diseases  of 
animals  is  carried  on  mostly  during  the  summer,  while  the  work  of 
slaughterhouses  is  heaviest  during  the  winter;  and  it  is  thus  found  to 
be  practicable  and  economical  to  shift  men  from  one  to  another  of 
these  branches  as  the  needs  of  the  service  require. 

If  any  of  these  lines  of  work  were  transferred  from  the  Department 
of  Agriculture  to  the  proposed  Department  or  Bureau  of  Public 
Health,  the  work  of  the  former  Department  would  be  seriously  crip- 
pled, and  in  order  for  this  Department  to  continue  its  work  efficiently 
it  would  have  to  replace  a  large  part  of  the  organization  so  transferred. 
This  would  inevitably  result  in  a  duplication  of  work  and  expenditure, 
instead  of  the  supposed  economy  which  is  one  of  the  arguments  given 
in  favor  of  such  a  transfer. 

I  can  not  see  that  it  is  at  all  essential  to  an  efficient  public  health 
organization  that  there  should  be  included  in  such  organization  work 
which  more  properly  belongs  in  the  Department  of  Agriculture,  or 
that  the  Department  of  Agriculture  should  be  disintegrated  in  the 
manner  proposed.  There  seems  to  be  an  ample  field  for  public  health 
activities  without  encroaching  upon  the  field  of  agriculture  and  with- 
out taking  away  work  which  is  already  being  satisfactorily  performed 
by  the  Department  of  Agriculture,  and  which,  in  my  judgment,  it  can 
perform  better  and  more  economically  than  any  other  agency. 

ENFORCEMENT  OF  THE  FOOD  AND  DRUGS  ACT. 

The  Food  and  Drugs  Act  operates  in  two  ways:  First,  it  deals  with 
food  and  drugs  which  are  shipped  into  interstate  commerce  or  which 
are  manufactured  or  offered  for  sale  in  the  District  of  Columbia  or  the 
Territories;  second,  it  prevents  adulterated  and  misbranded  foods 
and  drugs  from  entering  the  country. 

During  the  fiscal  year  1910,  990  interstate  cases  based  upon  the 
Food  and  Drug-  A.t 'of  June  30,  1906.  were  reported  to  the  Attorneys 
General,  766  cases  as  the  basis  for  criminal  action,  and  224  easel 
as  the  basis  for  seizure  proceedings.  Of  the  766  criminal  cases,  246 
resulted  in  convictions.  Verdicts  for  the  defendants  were  rendered 
in  3  cases;  96  cases  were  dismissed  on  the  recommendation  or  with 
the  concurrence  of  the  Attorney-General  or  the  United  States  attor- 
ney in  charge;  152  cases  were  pending  in  the  courts  at  the  close  of  the 
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year,  while  252  cases  remained  in  the  hands  of  the  Attorney-General 
or  the  United  States  attorneys  for  consideration  and  presentation  to 
the  courts.  In  no  case  was  leniency  shown  in  cases  involving  foods 
unfit  for  consumption  or  deleterious  to  health,  or  involving  drugs 
containing  dangerous  and  habit-forming  ingredients.  Fines  were 
collected  in  the  sum  of  $7,858  in  cases  reported  during  the  year.  In 
addition,  60  criminal  cases  reported  in  previous  years  terminated, 
fines  being  assessed  in  the  sum  of  $2,701.31,  making  the  total  of 
fines  collected  under  this  act  during  the  year  $11,049.31.  Of  the 
224  seizures  of  adulterated  and  misbranded  foods  and  drugs,  132  re- 
sulted in  decrees  of  condemnation  and  forfeiture,  while  50  cases  were 
pending  at  the  close  of  the  year.  In  addition,  43  shipments  were 
forfeited  under  seizures  effected  during  the  previous  fiscal  years. 

Twenty-one  of  the  ports  of  entry  in  the  United  States  are  provided 
with  well-equipped  laboratories,  and  during  the  past  year  there  has 
been  great  activity  in  examining  foods  and  drugs  to  prevent  any  mis- 
branded  or  adulterated  ones  from  being  put  on  the  American  market. 
During  the  past  year  95,482  samples  were  examined.  Of  this  number, 
approximately  3,000  were  found  to  be  illegal  and  were  either  alto- 
gether refused  admittance  to  the  country  or  else  admitted  only  after 
they  had  been  properly  branded  or  the  objectionable  features  removed 
or  obliterated.  Of  the  grand  total  above  given,  5,130  samples  were 
submitted  to  careful  examination  in  the  laboratory,  the  remainder  to 
inspection  as  the  products  were  opened  by  the  appraisers  for  the 
assessment  of  duties. 

WORK  OF  THE  DEPARTMENT  IN  1910. 

OFFICE  OF  THE  SOLICITOR. 

Since  June  30,  1909,  the  work  of  this  Office  has  more  than  doubled. 
There  were  reported  to  the  Attorney-General  in  the  past  fiscal  year, 
through  this  Office,  in  all,  1,738  cases  arising  under  the  acts  of  Con- 
gress administered  by  the  Department  of  Agriculture,  being  twice  as 
many  cases  as  were  similarly  reported  in  the  fiscal  year  1909.  As 
a  result  of  these  reports  between  $40,000  and  $50,000  in  fines  and  costs 
was  assessed  against  defendants;  hundreds  of  tons  of  adulterated  or 
misbranded  foods  and  drugs  were  forfeited,  and  many  cases  of 
claims  to  lands  lying  within  the  National  Forests  were  adjudicated. 
In  addition  a  large  number  of  permits  for  the  use  of  the  resources  of 
the  National  Forests  were  scrutinized;  350  contracts,  leases,  and 
bonds  were  prepared,  and  the  sufficiency  of  the  execution  of  the 
same  later  examined;  letters  patent  on  inventions  made  by  the 
employees  of  the  Department  and  for  dedication  to  the  public  were 
secured;  the  entire  Office,  both  in  the  field  and  in  Washington,  was 
reorganized,  and  the  force  in  Washington  assembled  under  one  roof. 
Nearly  100  written  opinions  were  rendered  to  the  Secretary  and  the 
various  chiefs  of  Bureaus  on  the  interpretation  of  the  acts  of  Con- 
gress applicable  to  the  Department,  or  on  legal  questions  arising 
in  the  conduct  of  the  business  of  this  Department;  close  touch  was 
kept  with  all  the  Department's  cases  in  the  hands  of  United  States 
attorneys,  memoranda  as  a  basis  for  briefs  were  prepared  for  their 
use,  and,  in  general,  the  cooperation  between  the  officers  of  the  Depart- 
ment of  Justice  and  this  Office  was  complete  and  cordial.     The  cases 
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arising  under  the  acts  of  Congress  administered  by  the  Department 
of  Agriculture  are  extremely  varied  in  character;  they  include  crimi- 
nal actions  for  trespasses  on  National  Forests,  prosecutions  of  manu- 
facturers and  dealers  who  ship  or  sell  adulterated  and  misbranded 
foods  or  drugs,  prosecutions  of  persons  who  ship  uninspected  meats  in 
interstate  commerce,  prosecutions  against  railroad  companies  for 
transporting  live  stock  out  of  areas  quarantined  for  disease,  actions 
against  carriers  for  detaining  live  stock  without  feed,  water,  or  rest 
in  transit  for  more  than  twenty-eight  hours,  prosecutions  for  the  inter- 
state shipment  of  game  killed  in  violation  of  state  game  laws,  civil 
actions  for  the  seizure  of  adulterated  or  misbranded  foods  and  drugs, 
and  suits  for  damages  for  injuries  to  the  National  Forests. 

Since  January  15, 1910,  therefore,  the  law  work  of  the  Forest  Service 
has  been  under  the  immediate  direction  of  the  Solicitor.  Since  that  date 
105  cases  of  apparent  violations  of  the  acts  passed  for  the  protection 
of  National  Forests  were  reported  to  the  Attorney-General  for 
appropriate  action;  51  written  opinions  were  rendered  to  officers  of 
the  Forest  Service  on  the  legal  phases  of  questions  arising  in  the 
administration  of  the  National  Forests;  53  agreements,  150  leases, 
and  47  bonds  were  prepared  during  the  same  period  on  behalf  of 
the  Forest  Service ;  565  cases  of  contested  claims  to  lands  within  the 
National  Forests  initiated  under  the  public  land  laws,  including  the 
homestead  and  mining  laws,  were  disposed  of  during  the  same  period 
by  the  branches  of  this  Office  in  the  field. 

Under  the  Twenty-eight  Hour  Law  438  cases  were  reported  to  the 
Attorne}'-General;  in  the  139  cases  closed  during  the  fiscal  year  1910 
penalties  aggregating  SI 6,500  were  recovered,  and  costs  to  the 
amount  of  $2,919.35  were  paid;  19  cases  out  of  158  tried  resulted 
in  favor  of  the  defendants;  29  cases  were  dismissed  for  insufficiency 
of  evidence;  559  cases  were  pending  at  th'e  close  of  the  year.  Expe- 
rience in  the  administration  of  the  Twenty-eight  Hour  Law  during 
the  past  year  does  not  disclose  any  considerable  improvement  in  the 
methods  of  handling  live  stock  in  transit,  since  more  than  twice  as 
many  instances  of  apparent  violations  of  this  statute  were  reported 
as  during  the  preceding  year.  To  carry  out  the  present  intent  of 
Congress  in  passing  the  act,  which  was  framed  to  secure  the  humane 
handling  of  live  stock  in  transit,  it  would  seem  that  an  additional 
provision  should  be  incorporated  therein  requiring  carriers  to  main- 
tain a  reasonable  minimum  speed  on  all  stock  trains.  One  hundred 
and  forty-eight  apparent  violations  of  the  live-stock  quarantine  laws 
were  reported  to  the  Attorney-General  during  the  year;  fines  in  the 
sum  of  $2,970  were  collected  in  the  20  cases  disposed  of  during  the 
fiscal  year  1910.  Fifty-two  violations  of  the  Meat-Inspection  Law 
of  June  30,  1906,  were  reported  to  the  Attorney-General  during  the 
year;  of  these,  18  resulted  in  conviction,  8  were  dismissed  because  of 
the  insufficiency  of  the  evidence,  and  26  are  pending  in  the  courts. 
Two  cases  were  reported  to  the  Attorney-General  under  the  Lacey 
Act  regarding  the  interstate  transportation  of  game  killed  in  viola- 
tion of  state  laws.  One  case  is  pending  and  the  other  was  aban- 
doned because  of  the  apparent  impossibility  of  proving  the  interstate 
shipment.  Four  cases  coming  over  from  the  previous  year  were 
disposed  of;  in  two  the  grand  jury  failed  to  return  an  indictment; 
in  the  other  two  cases  fines  were  assessed. 
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The  work  of  the  Office  of  the  Solicitor  in  connection  with  the  Food 
and  Drugs  Act  is  discussed  under  the  heading  "  Enforcement  of  the 
Food  and  Drugs  Act." 

CHANGES  IN  THE  PERSONNEL. 

The  total  force  of  officers  and  employees  on  the  rolls  of  the  Depart- 
ment July  1,  1910,  as  shown  by  the  report  of  the  Appointment  Clerk, 
numbered  12,480,  an  increase  of  1,340  for  the  fiscal  year.  The 
force  employed  in  Washington  numbered  2,414  and  10,066  were 
employed  outside  of  Washington.  The  number  of  persons  receiving 
probationary  appointments,  equivalent  to  absolute  appointment  if 
retained  in  the  service  after  the  probationary  period,  was  1,088. 
There  were  reinstated  56,  and  transferred  from  other  Departments 
67.  During  the  year  there  were  681  resignations  from  the  service, 
61  died  while  in  the  service  of  the  Department,  and  75  were  dis- 
missed for  the  good  of  the  service  because  of  their  misconduct. 

WEATHER  BUREAU. 

The  operations  of  the  Weather  Bureau  during  the  past  year  have 
been  marked  by  an  enlargement  of  its  service  to  the  general  public. 
There  has  been  a  normal  increase  in  the  volume  of  its  routine  busi- 
ness, while,  at  the  same  time,  the  prosecution  of  its  work  along  lines 
of  scientific  research  has  made  encouraging  progress.  There  has  also 
been  increased  activity  in  special  investigations  of  the  relations  of 
meteorology  and  climatology  to  the  flow  of  water  in  streams,  to 
irrigation  and  reclamation  projects,  and  to  problems  of  forest  and 
plant  growth,  all  of  which  are  at  present  engaging  the  attention  of 
the  country  to  an  unusual  extent,  especially  in  portions  of  the  West. 

RESEARCH    WORK. 

The  exploration  of  the  upper  atmosphere  by  means  of  kites  and 
balloons  has  been  continued  at  the  Mount  Weather  Research  Observ- 
atory, with  satisfactory  results.  There  were  only  nine  days  during 
the  year  on  which  ascents  were  impracticable.  The  record  of  heights 
reached  shows  that  the  majority  of  flights  did  not  reach  above  10,000 
to  13,000  feet,  only  about  17  per  cent  of  the  total  number  exceeding 
that  elevation.  On  days  when  kites  and  captive  balloons  can  not  be 
sent  up,  on  account  of  unfavorable  weather  conditions,  small  balloons 
are  liberated,  either  singly  or  in  tandem.  Their  first  simultaneous 
use  in  this  country  was  made  bv  members  of  the  Mount  Weather 
Observatory  in  September  and  October,  1909,  field  parties  having 
gone  to  Fort  Omaha,  Nebr.,  and  Indianapolis,  Ind.,  for  that  purpose, 
while  a  second  expedition  continued  the  experiments  at  Fort  Omaha 
in  May,  1910.  Of  the  instruments  sent  up  in  these  small  balloons, 
12  out  of  13  sent  up  from  Fort  Omaha  and  6  out  of  7  sent  up  from 
Indianapolis  were  recovered  after  the  first  trip,  while  15  out  of  20 
were  secured  after  the  second  trip. 

Studies  of  atmospheric  electricity  and  magnetism  have  been  con- 
tinued along  the  lines  heretofore  pursued,  while  the  measurements  of 
the  intensity  of  solar  radiation  and  the  percentage  of  polarization  of 
sky  light  have  been  made  at  Mount  Weather  and  Washington  as  in 
previous  years.     The  solar  radiation  records  during  the  five  years  of 
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observation  show  marked  departures  from  the  monthly  and  annual 
mean  rates,  just  as  similar  records  at  European  observatories  during 
the  past  twenty-six  years  also  show  marked  fluctuations  in  this 
respect.  This  study  will  be  further  pursued  during  the  coming  year 
at  four  or  five  additional  stations,  so  located  as  to  be  fairly  repre- 
sentative of  the  different  climatological  sections  of  the  countr}7. 

Progress  has  been  made  toward  installing  apparatus  for  the  study 
of  the  quantity  of  vapor  in  the  atmosphere,  and  the  investigation  of 
the  properties  of  different  bodies  as  radiators  and  as  absorbers  of 
radiation.  The  cmestion  of  the  quantity  of  water  vapor  in  the  atmos- 
phere is  of  sufficient  importance  to  justify  attempts  to  determine  it, 
although  the  amount  next  the  earth's  surface  is  so  strongly  affected 
by  purely  local  conditions  that  its  consideration  in  weather  forecast- 
ing has  long  since  been  abandoned. 

FORECASTS    AND    WARNINGS. 

The  application  of  the  Mount  Weather  investigations  to  practica 
forecasting  at  Washington  continued  during  the  year,  and  has  proved 
of  material  aid  in  increasing  the  accuracy  and  range  of  the  forecasts. 

The  hurricane  season  of  the  year  was  marked  by  a  number  of  severe 
tropical  disturbances,  but  in  every  instance  warnings  to  shipping  and 
other  interests  were  given  sufficiently  in  advance  to  enable  them  to 
take  all  necessary  precautions.  These  storms  comprise  the  Galveston 
hurricane  of  July  21, 1909,  the  hurricane  that  struck  the  coast  near  the 
mouth  of  the  Rio  Grande  on  August  27,  1909,  the  tropical  storm  that 
reached  the  Louisiana  coast  on  September  21,  1909,  and  the  Key  West 
hurricane  of  October  11,  1909.  That  none  was  attended  by  loss  of 
life  is  freely  attributed  by  the  press  and  public  to  the  ample  advance 
warnings  of  the  Bureau. 

The  cooperation  of  steamship  lines  has  been  requested  during  the 
coming  year  as  an  aid  to  the  forecaster  in  predicting  the  direction 
of  movement  and  the  intensity  of  hurricanes  in  southern  waters, 
through  the  receipt  of  wireless  reports  from  vessels  that  may  encoun- 
ter conditions  indicating  the  presence  of  a  hurricane  in  their  neigh- 
borhood. A  circular  was  also  issued  to  storm-warning  distributing 
centers  on  the  Atlantic  and  Gulf  coasts,  having  for  its  object  a  revival 
of  interest  in  the  Bureau's  system  of  furnishing  hurricane  warnings 
to  people  living  in  districts  where  unusually  high  tides  would  likely 
cause  loss  of  life  and  property. 

Forecasts  for  extended  periods  were  made  from  time  to  time,  as 
justified  by  general  weather  conditions,  and  since  the  latter  part  of 
March,  19i0,  regular  weekly  forecasts  for  the  United  States,  together 
with  a  general  resume"  of  the  weather  for  the  northern  hemisphere, 
have  been  issued.  Gratifying  success  has  been  experienced  in  the 
verification  of  these  forecasts,  especially  when  they  betokened  the 
breaking  up  of  continued  drought  or  the  approach  of  cold  waves  or 
heavy  snows. 

The  distribution  of  the  information  contained  in  the  Bureau's 
forecasts  and  warnings  has  been  effected,  as  in  previous  years,  by 
telephone,  telegraph,  and  mail,  and  through  the  press.  The  requests 
for  additional  weather  reports  by  telegraph  from  the  various  observ- 
ing stations  were  unusually  numerous,  exceeding  those  for  any 
single  year  in  the  previous^  history  of  the  Bureau.     While  public 
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requirements  in  this  respect  have  been  met  as  far  as  possible  by  a 
reorganization  of  the  Bureau's  system  of  "circuit"  reports,  the 
demands  were  more  than  could  be  satisfied  with  the  present  fund 
available  for  telegraphic  expenses. 

RIVERS    AND   FLOODS. 

The  great  floods  of  the  year  were  those  in  the  Missouri  and  its 
tributaries  east  of  Kansas  City,  and  in  the  INIississippi  from  Hannibal, 
Mo.,  to  Chester,  111.,  in  July;  in  the  North  Pacific  States  in  Novem- 
ber and  December;  and  in  Utah  and  southern  California  in  January, 
the  last  being  one  of  those  rare  occurrences  known  as  a  "desert 
flood."  The  total  loss  was  about  $14,000,000,  all  of  which  waa 
unavoidable.  During  the  July  floods  about  1,000,000  acres  of  farm 
land,  two-thirds  of  which  was  under  cultivation,  were  overflowed, 
and  the  crop  loss  alone  amounted  to  $5,500,000.  The  warnings 
issued  during  this  flood  saved  property  to  the  value  of  $1,000,000. 

An  extension  of  the  river  service  has  been  made  in  the  watershed 
of  the  Saginaw  River,  in  Michigan,  during  the  year.  The  river  dis- 
trict of  Hannibal,  Mo.,  was  also  created,  by  assigning  to  it  that 
portion  of  the  St.  Louis  district  between  Hannibal  and  the  mouth 
of  Des  Moines  River.  There  is  need  of  further  extension  of  direct 
flood  work,  but  other  projects  during  the  coming  year  will  consume 
all  available  funds.  The  study  of  the  Ohio  River  was  continued, 
while  schemes  for  the  Cumberland  and  Tennessee  rivers  are  well 
advanced.  It  is  hoped  that  the  entire  scheme  for  the  Ohio  watershed 
will  be  completed  during  the  coming  year. 

It  was  recognized  more  than  a  year  ago  that  the  approaching 
completion  of  irrigation  projects  in  the  far  West  had  imposed  new 
responsibilities  on  the  Weather  Bureau  in  the  way  of  obtaining 
accurate  snowfall  measurements  at  the  sources  of  water  supply,  the 
determination  of  the  water  equivalent  of  the  accumulated  snows  of 
winter,  and  the  gauging  of  the  streams  for  the  benefit  of  the  water 
users.  The  prosecution  of  these  inquiries  has  been  intrusted  to  the 
River  and  Flood  Division,  and  a  series  of  observations  along  definite 
lines  has  already  been  planned. 

EVAPORATION    STUDIES. 

Studies  of  evaporation  were  continued  at  the  Salton  Sea,  and  a 
summary  of  the  observations  is  being  prepared.  The  problem  of 
the  rate  of  evaporation  has  been  a  difficult  one  to  solve.  The  rates 
differ  greatly  for  different  points  on  or  near  the  water  and  under 
different  conditions  of  wind  movement  and  elevation.  The  records 
of  the  Geological  Survey  show  that  the  sea  has  been  falling  at  the 
rate  of  about  55  inches  annually  for  the  past  three  years.  The 
coefficients  of  evaporation  deduced  by  the  Weather  Bureau  from  its 
experiments  indicate  an  annual  evaporation  from  the  surface  of 
about  70  inches.  As  the  annual  water  inflow  is  thought  to  be  about 
15  inches,  it  will  be  seen  that  the  results  arrived  at  experimentally 
by  the  Bureau  are  in  close  accord  with  the  observed  general  facts  at 
that  point,  and,  furthermore,  that  the  coefficients  established  will 
probably  be  equally  applicable  to  conditions  of  evaporation  any- 
where. 
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MARINE    WORK. 

The  Marine  Division  continued  to  prepare  and  publish  pilot  and 
meteorological  charts  for  the  oceans,  and  will  shortly  begin  the  issue 
of  a  meteorological  chart  for  the  Great  Lakes.  A  duplicate  of  the 
information  collected  by  the  Weather  Bureau  from  cooperating 
vessels  is  furnished  to  the  Hydrographic  Office  of  the  Navy  Depart- 
ment, the  information  thus  furnished  constituting  an  important  part 
of  the  Pilot  Chart  published  by  that  Office.  The  Marine  Division 
also  has  charge  of  the  wireless  telegraph  and  vessel-reporting  services 
of  the  Bureau;  these  services  have  been  conducted  to  the  satisfaction 
of  marine  exchanges  and  other  similar  associations  during  the  year. 

PUBLICATIONS. 

Certain  changes  in  the  manner  of  issuing  publications  were  made 
during  the  year  with  a  view  to  better  serving  the  public  needs.  Of 
these,  the  most  important  was  the  policy  adopted  of  discontinuing 
station  weather  maps  wherever  the  newspapers  would  undertake 
their  publication.  Although  the  plan  has  been  operative  only  four 
months,  the  "  commercial  weather  map,"  as  it  is  called,  is  now  being 
published  in  65  morning  and  evening  papers  in  45  cities,  while  55 
additional  stations  will  introduce  the  method  as  soon  as  suitable 
outfits  can  be  supplied.  As  a  result  of  the  change,  the  weather  chart 
is  now  placed  twice  daily  before  millions  of  people,  instead  of  thou- 
sands as  heretofore,  while  the  saving  to  the  Bureau  by  discontinuing 
printing  work  will  enable  extensions  of  service  along  other  lines. 

BUREAU  OF  ANIMAL  INDUSTRY. 

The  Bureau  of  Animal  Industry  has  charge  of  the  work  of  the 
Department  relating  to  the  live-stock  industry.  It  conducts  the 
inspection  of  live  stock,  meat,  and  meat  food  products  intended  for 
interstate  or  foreign  commerce,  under  the  act  or  Congress  of  June  30, 
1906,  and  also  has  charge  of  the  inspection  of  import  and  export 
animals  and  the  quarantine  stations  for  imported  animals.  It  makes 
investigations  in  the  breeding  and  feeding  of  live  stock  and  in  regard 
to  the  dairy  industry.  It  also  carries  on  scientific  investigations  as 
to  the  nature,  cause,  and  prevention  of  communicable  diseases  of  live 
stock  and  takes  measures  for  their  control  and  eradication,  frequently 
in  cooperation  with  state  and  territorial  authorities. 

MEAT   INSPECTION. 

The  meat  inspection  has  reached  such  proportions  that  it  is  only 
by  strict  economy  that  the  Department  is  able  to  carry  on  this  work 
within  the  standing  annual  appropriation  of  $3,000,000.  During  the 
past  fiscal  year  the  cost  of  this  inspection  was  about  $2,940,000.  The 
inspection  was  conducted  at  919  establishments  in  237  cities  and 
towns,  an  increase  of  43  establishments  and  a  decrease  of  3  cities  and 
towns  as  compared  with  the  preceding  year.  There  were  inspected 
before  slaughter  49,307,672  animals,  consisting  of  7,999,547  cattle, 
2,295,800  calves,  27,731,627  hogs,  11,164,635  sheep,  and  116,063 
goats.  The  animals  inspected  at  the  time  of  and  after  slaughter 
numbered  49,179,057,  of  which  7,962,189  were  cattle,  2,295,099 
calves,  27,656,021  hogs,  11,149,937  sheep,  and  115,811  goats.     Owing 
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to  a  marked  shortage  in  the  supply  of  hogs  there  was  a  decrease  of 
nearly  8,000,000  in  the  number  slaughtered  under  inspection  as  com- 
pared with  the  previous  fiscal  year,  although  there  was  an  increase 
in  the  number  of  all  other  species. 

There  were  condemned  because  of  disease  or  other  condition  113,742 
entire  carcasses  and  874,211  parts  of  carcasses,  making  a  total  of 
nearly  1,000,000  animals  condemned  in  whole  or  in  part,  or  about  2 
per  cent  of  the  total  number  inspected.  Tuberculosis  was  the  cause 
of  over  46  per  cent  of  the  condemnations  among  cattle  and  over  96 
per  cent  of  those  among  hogs. 

Nearly  six  and  a  quarter  billion  pounds  of  meat  food  products  of 
various  kinds  were  prepared  under  the  supervision  of  the  government 
inspectors,  and  there  were  condemned  on  reinspection  over  19,000,000 
pounds  of  these  products  which  had  become  unwholesome  since 
inspection  at  the  time  of  slaughter.  The  steady  decrease  in  condem- 
nations of  this  class  indicates  a  corresponding  improvement  in  sanitary 
conditions  and  in  the  methods  of  handling  meat  products  in  the  pack- 
ing houses. 

The  greatest  source  of  danger  with  regard  to  the  meat  supply  of 
the  country  comes  from  the  meat  which  is  not  subject  to  inspection. 
The  Government  inspection  is  applied  only  to  such  meats  as  are  pro- 
duced by  persons  or  establishments  doing  interstate  or  export  busi- 
ness, and  covers  but  a  little  more  than  half  of  the  country's  meat 
supply.  The  remainder  must  be  looked  after  by  state  and  municipal 
authorities,  and  it  is  gratifying  that  there  is  a  general  awakening  to 
the  need  for  local  inspection.  Inspection  is  already  being  carried  on 
by  many  cities  and  a  few  States,  and  in  other  places  steps  are  being 
taken  to  establish  an  efficient  inspection  system.  The  Department 
stands  ready  to  give  such  aid  and  cooperation  as  it  properly  can. 

ANIMAL    HUSBANDRY. 

In  recognition  of  the  growing  importance  of  the  work  carried  on 
by  the  Bureau  of  Animal  Industry  in  the  breeding  and  feeding  of  live 
stock  the  Animal  Husbandry  Office  of  that  Bureau  was  designated  as 
the  Animal  Husbandry  Division,  beginning  with  January  1,  1910. 

Some  promising  animals  are  being  obtained  in  the  breeding  experi- 
ments with  carriage  horses  in  Colorado  and  Morgan  horses  in  Vermont. 
The  wisdom  of  the  purchases  previously  made  of  breeding  animals 
has  been  demonstrated,  and  some  additional  purchases  were  made 
during  the  year.  The  young'  stock  is  passed  on  at  intervals  by  a 
board  of  survey  to  determine  what  animals  should  be  retained  for 
the  breeding  experiments  and  what  should  be  disposed  of.  At  the 
close  of  the  fiscal  year  there  were  71  animals  in  the  Colorado  stud  and 
30  in  the  Vermont  stud.  Experiments  in  breeding  range  sheep  in 
Wyoming  are  being  continued  with  the  object  of  improving  the 
quality  and  type  of  this  class  of  sheep.  Good  results  are  being 
obtained  in  experiments  in  breeding  Holstein  cattle  in  North  Dakota 
and  in  developing  a  milking  strain  of  Shorthorn  cattle  in  Minnesota. 

In  the  breeding  experiments  at  the  Bureau's  experiment  station  at 
Bethesda,  Md.,  several  additional  zebra-ass  hybrids  have  been 
obtained.  These  are  beautiful  clean-limbed  animals,  and  those  now 
in  their  second  year  are  considerably  larger  than  their  dams,  although 
not  as  large  as  their  sire.  Extensive  experiments  in  the  breeding  of 
76855°— 11 3 
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small  animals  for  the  purpose  of  studying  inbreeding,  heredity,  and 
similar  problems  have  been  continued. 

Investigations  in  beef  production  in  Alabama  which  have  been  in 
progress  for  six  years  indicate  that  with  the  eradication  of  the  cattle 
ticks  this  may  be  made  a  profitable  business  in  the  South,  and  that  in 
future  the  South  may  become  the  source  of  an  important  part  of  the 
beef  supply  of  the  country.  The  profits  in  feeding  several  experi- 
mental lots  of  steers  ranged  from  $6.99  to  $10.64  per  head. 

The  cooperative  experiments  in  poultry  breeding  and  selection 
at  the  Maine  Agricultural  Experiment  Station  are  yielding  results 
which  have  an  important  bearing  not  only  upon  the  breeding  and 
selection  of  fowls  for  egg  production  but  also  upon  the  broader 
problems  of  breeding  animals  for  production  in  general. 

Work  for  improvement  in  the  methods  of  handling  eggs  has  been 
undertaken,  and  while  it  has  not  progressed  very  far  it  is  certain 
that  better  methods  will  bring  about  a  great  reduction  in  the  heavy 
losses  experienced  in  the  egg  trade. 

For  some  years  the  United  States  Army  has  found  great  difficulty 
in  obtaining  a  sufficient  supply  of  horses  of  a  suitable  character, 
and  this  condition  led  the  Secretary  of  War  during  the  past  fiscal 
year  to  invite  my  cooperation  in  working  out  some  plan  for  meeting 
the  difficulty.  A  representative  of  this  Department  was  accordingly 
designated  to  confer  with  the  representative  of  the  War  Department, 
and  these  gentlemen  have  submitted  reports  pointing  out  the  neces- 
sity for  Government  encouragement  of  breeding  army  horses  and  out- 
lining a  definite  plan  with  an  estimate  of  the  cost. 

WORK   RELATING   TO    THE   DAIRY    INDUSTRY. 

The  average  production  of  dairy  cows  in  the  United  States  is  entirely 
too  low,  and  there  is  no  doubt  that  it  can  be  raised  considerably  by 
proper  methods.  It  is  important  that  the  dairyman  should  know 
which  of  his  cows  are  good  producers  and  which  are  kept  at  a  loss,  so 
that  the  latter  may  be  eliminated  and  the  herd  built  up  with  profitable 
cows.  The  best  known  method  of  doing  this  is  by  keeping  records 
showing  for  each  animal  as  closely  as  possible  the  cost  of  maintenance 
and  the  yield  of  milk  and  butterfat.  Purebred  bulls  should  be  used 
for  the  improvement  of  the  dairy  herd.  Work  in  this  direction  is 
being  actively  carried  on  by  the  Dairy  Division  of  the  Bureau  of 
Animal  Industry  in  cooperation  with  state  authorities,  dairy  asso- 
ciations, and  other  agencies  in  the  South  and  West.  Besides  assist- 
ing the  farmers  in  keeping  records  and  introducing  purebred  sires, 
the  Department  furnishes  plans  for  dairy  barns,  silos,  dairy  houses, 
etc.,  gives  advice  as  to  the  erection  of  these  buildings,  and  assists  in 
the  organization  of  dairy  and  live-stock  associations. 

Cow-testing  associations  are  an  effective  means  for  improving  dairy 
herds  and  increasing  their  yield,  and  the  Department  lias  two  men 
engaged  in  giving  assistance  in  organizing  and  conducting  these  asso- 
ciations. This  work  is  done  always  in  cooperation  with  state  officials 
or  some  state  or  local  institution.  Twenty-eight  new  associations 
were  formed  during  the  past  fiscal  year,  making  a  total  of  55  now  in 
operation  in  the  United  States. 

The  Bureau  of  Animal  Industry  has  continued  the  inspection  of 
butter  as  it  is  received  at  the  New  York,  Chicago,  and  San  Francisco 
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markets,  this  inspection  being  made  at  the  request  of  the  dealer  or 
producer  and  the  defects  being  pointed  out  and  suggestions  made  for 
remed}7ing  them.  The  competition  among  creameries  for  the  pur- 
chase of  cream,  however,  has  resulted  in  cream  being  accepted  which 
is  sometimes  in  very  bad  condition,  and  as  a  result  much  creamery 
butter  of  an  inferior  quality  is  placed  on  the  market.  The  Depart- 
ment is  endeavoring  to  encourage  improvement  in  the  quality  of 
creamery  butter  by  inducing  the  creameries  to  discriminate  against 
bad  cream  and  by  encouraging  farmers  to  send  their  cream  in  a  fresh 
and  wholesome  state.  It  is  round  that  good  cream  naturally  pro- 
duces a  higher  grade  of  butter,  which  commands  a  better  price  on  the 
market,  so  that  good  cream  should  yield  the  farmers  a  better  price. 

The  Department  has  also  continued  to  work  both  independently 
and  in  cooperation  with  city  authorities  for  the  improvement  of  public 
milk  supplies.  The  score-card  svstem  of  dairy  inspection  is  recom- 
mended and  has  given  good  results  in  improving  the  sanitary  condi- 
tion of  dairies.  It  is  being  used  in  117  cities  and  towns,  including 
some  of  the  largest  cities  in  the  country.  As  a  result  of  these  coop- 
erative efforts  great  improvement  has  been  brought  about  in  the 
milk  supplies  of  a  number  of  cities. 

After  the  milk  dealer  has  delivered  wholesome  milk  to  the  con- 
sumer it  is  important  that  the  latter  should  handle  and  keep  it  in  a 
sanitary  manner  until  it  is  used.  To  meet  the  needs  for  information 
on  this  subject  the  Department  has  issued  a  Farmers'  Bulletin  on 
"The  Care  of  Milk  and  Its  Use  in  the  Home,"  which  is  being  widely 
distributed. 

Investigations  regarding  the  manufacture  of  butter  and  cheese  and 
the  bacteriology  and  composition  of  milk  have  been  continued. 
Additional  work  during  the  year  has  confirmed  the  previous  conclu- 
sions as  to  the  superior  keeping  qualities  of  butter  made  from  pas- 
teurized sweet  cream.  Studies  have  been  made  to  determine  the  best 
temperature  for  pasteurizing  cream  for  butter  making,  and  160°  F. 
seems  to  give  the  best  results. 

A  bacteriological  study  has  been  made  of  commercially  pasteurized 
and  raw  market  milk  as  publicly  sold  in  three  large  cities,  from  which, 
it  is  concluded  that  there  is  no  development  of  bacteria  in  such  pas- 
teurized milk  that  could  be  said  to  make  it  more  unsafe  than  raw 
milk  kept  under  similar  conditions. 

Investigations  into  various  problems  involved  in  the  manufacture 
of  cheese  of  the  Swiss,  Cheddar,  Camembert,  and  Roquefort  types  have 
been  continued,  some  of  this  work  being  done  in  cooperation  with  the 
Wisconsin  and  Storrs,  Conn.,  agricultural  experiment  stations. 

ERADICATION    OF    ANIMAL    DISEASES. 

For  several  years  the  Bureau  of  Animal  Industry  has  been  engaged 
in  systematic  work  for  the  eradication  of  certain  contagious  diseases 
of  live  stock,  and  during  the  past  fiscal  year  unusually  good  progress 
has  been  made. 

The  work  for  the  extermination  of  the  ticks  which  spread  the  con- 
tagion of  southern  or  splenetic  fever  of  cattle  means  much  for  the 
future  of  cattle  raising,  dairying,  and  general  agriculture  in  the 
South.  Aside  from  communicating  the  disease  mentioned,  these 
ticks  have  such  an  adverse  effect  upon  the  condition  of  cattle  which 
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they  infest  that  it  is  almost  impossible  to  breed  and  raise  a  good 
quality  of  cattle  in  the  tick-infested  region.  Since  the  summer  of 
1906  the  Department  has  been  engaged  in  an  effort,  in  cooperation 
with  state  and  local  authorities,  to  exterminate  these  ticks.  During 
the  past  fiscal  year,  as  a  result  of  the  eradication  of  ticks,  there  were 
released  from  quarantine  57,518  square  miles  of  territory,  which  is  the 
largest  area  released  in  any  one  year  since  the  beginning  of  the  work. 
The  total  area  so  far  released  amounts  to  129,611  square  miles,  an 
area  greater  than  the  combined  territory  of  the  States  of  North 
Carolina,  South  Carolina,  and  Tennessee.  The  States  in  which  areas 
have  been  released  from  quarantine  are  Virginia,  North  Carolina, 
South  Carolina,  Georgia,  Kentucky,  Tennessee,  Mississippi,  Arkansas, 
Oklahoma,  Texas,  and  California.  The  work  is  also  being  carried  on 
in  Missouri,  Alabama,  and  Louisiana. 

In  the  sections  that  have  been  freed  from  ticks  and  released  from 
quarantine  it  is  now  practicable  to  introduce  and  raise  a  better  class 
of  cattle,  and  the  cattle  in  these  regions  are  more  thrifty  and  com- 
mand substantially  better  prices,  not  only  because  of  their  better 
condition  but  because  they  can  be  marketed  without  quarantine 
restrictions. 

For  more  than  ten  years  the  Department  has  been  working  in 
cooperation  with  state  authorities  to  eradicate  the  disease  known  as 
sheep  scab,  which  has  heretofore  been  prevalent  in  the  West.  During 
the  fiscal  year  390,000  square  miles  of  territory  under  quarantine  on 
account  of  this  disease  were  released,  comprising  the  entire  State  of 
Washington  and  parts  of  Oregon,  Nevada,  Utah,  Arizona,  and 
Colorado.  It  was  found  necessary  to  place  a  quarantine  on  the  State 
of  Kentucky  on  account  of  the  continued  spread  of  this  disease  in 
that  State.  At  that  time  there  was  no  efficient  state  law  under  which 
the  Department  could  cooperate  in  combating  the  disease,  but  the 
last  session  of  the  Kentucky  legislature  passed  an  act  creating  a  state 
live-stock  sanitary  board  with  power  to  deal  with  infectious  and 
contagious  diseases  of  animals,  and  arrangements  have  now  been 
made  to  carry  on  cooperative  work  in  that  State  for  the  eradication 
of  sheep  scab. 

As  a  result  of  similar  work  for  the  eradication  of  scabies  of  cattle 
there  were  released  from  quarantine  during  the  fiscal  year  53,021 
square  miles,  consisting  of  areas  in  Montana,  Wyoming,  Colorado, 
Nebraska,  Kansas,  and  Texas. 

In  connection  with  the  work  for  the  eradication  of  scabies  in  sheep 
and  cattle,  employees  of  the  Bureau  of  Animal  Industry  made 
52,749,920  inspections  of  sheep  and  18,190,456  inspections  of  cattle, 
and  supervised  12,153,356  dippings  of  sheep  and  1,336,829  dippings 
of  cattle. 

About  two  years  ago  a  form  of  necrobacillosis,  known  as  lip-and- 
leg  ulceration  of  sheep,  appeared  in  Wyoming  in  such  a  malignant 
form  and  spread  to  such  an  extent  as  to  necessitate  a  Federal  quar- 
antine in  August,  1909.  The  Bureau  of  Animal  Industry  lias  made 
scientific  and  practical  studies  of  this  disease  and  of  methods  of  treat- 
ment, and  has  conferred  and  cooperated  with  sheepmen  and  state 
authorities  in  repressing  it,  with  the  result  that  its  prevalence  has 
been  greatly  reduced.  The  drought  of  the  past  season  has  afforded 
favorable  conditions  for  combating  the  disease  and  has  also  no  doubt 
contributed  somewhat  to  the  good  results.     About  one-fourth  of  the 
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quarantined  area  has  been  released,  and  the  number  of  cases  of  the 
disease  in  the  territory  remaining  in  quarantine  has  been  greatly  re- 
duced, besides  which  the  extension  of  the  disease  to  other  sections 
has  been  prevented. 

It  has  been  well  known  in  recent  years  that  tuberculosis  exists  to  a 
considerable  extent  among  the  cattle  of  the  United  States,  especially 
among  dairy  cattle,  and  that  where  no  adequate  steps  have  been 
taken  for  the  suppression  of  this  disease  it  has  increased  in  prevalence 
and  extended  to  hogs.  During  the  past  two  years  the  Department 
has  made  special  investigations  to  determine  the  prevalence  and 
extent  of  tuberculosis  among  cattle  of  various  parts  of  the  country, 
and  has  studied  methods  of  eradication.  The  Bureau  of  Animal 
Industry  has  given  active  aid  to  state  and  municipal  authorities 
and  to  individuals  in  suppressing  this  disease. 

The  efficiency  of  the  method  of  serum  treatment  devised  by  the 
Bureau  of  Animal  Industry  for  the  prevention  of  hog  cholera  has 
been  still  further  confirmed  by  practical  experiments  during  the  past 
year. 

The  Department  has  continued  its  efforts  to  encourage  and  assist 
state  officials  in  preparing  the  serum  for  sale  or  distribution  to  hog 
raisers,  and  has  also  carried  out  scientific  experiments  with  a  view 
to  improving  the  methods  and  reducing  the  expense  of  producing 
the  serum.  It  has  been  shown  beyond  doubt  that  this  serum  is  an 
efficient  agent  for  protecting  hogs  against  hog  cholera  and  that  by 
its  use  in  a  systematic  way  this  disease  can  probably  be  eradicated. 

SCIENTIFIC    INVESTIGATIONS    OF   ANIMAL   DISEASES. 

The  Bureau  of  Animal  Industry  has  continued  its  scientific  inves- 
tigations into  the  nature  and  cause  of  various  diseases  of  animals. 
Considerable  attention  has  been  given,  as  heretofore,  to  tuberculosis, 
and  especially  to  methods  of  immunizing  cattle  against  this  disease. 
The  only  methods  of  immunization  which  have  given  promising 
results  have  required  the  use  of  living  tubercle  bacilli,  so  that  these 
methods  can  not  be  considered  free  from  danger,  and  the  Department 
is  not  yet  prepared  to  recommend  their  use. 

Other  diseases  under  investigation  during  the  past  year  are  lip- 
and-leg  ulceration  of  sheep,  swamp  fever  of  horses,  chronic  bacterial 
dysentery  of  cattle,  bighead  of  sheep,  glanders  of  horses,  rabies,  and 
anthrax.  Experiments  made  at  the  suggestion  of  a  European  cor- 
respondent with  a  new  method  for  the  diagnosis  of  glanders  have 
shown  the  great  value  of  this  method,  and  indicate  that  it  will  be 
found  much  more  satisfactory  and  reliable  than  the  mallein  test  and 
other  methods  heretofore  in  use,  especially  in  the  detection  of  incip- 
ient cases. 

As  injurious  results  sometimes  follow  the  feeding  of  cotton-seed 
meal,  experiments  have  been  under  way  with  a  view  to  determining 
the  cause  of  this  trouble  and  learning  if  possible  how  this  valuable 
feed  may  be  utilized  without  danger.  Laboratory  experiments  have 
indicated  that  cotton-seed  meal  made  from  certain  varieties  of  cot- 
ton, or  meal  in  the  manufacture  of  which  a  high  temperature  is 
applied,  may  show  poisonous  properties,  while  the  meal  from  other 
varieties  and  that  made  in  other  ways  is  harmless.  Work  is  in 
progress  on  the  identification  of  the  specific  poisonous  principle  and 
the  further  elucidation  of  the  various  problems  encountered. 
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The  number  of  rabid  animals  brought  to  the  Department  for  diag- 
nosis indicates  the  continued  prevalence  of  rabies  m  and  around  the 
District  of  Columbia  and  other  regions.  During  the  fiscal  year  116 
cases  were  examined,  consisting  of  100  dogs,  the  remainder  being 
cattle,  calves,  mules,  and  sheep.  These  animals  had  bitten  at  least 
59  persons  and  46  animals,  so  far  as  known.  Seventy-five  of  the 
suspected  cases  were  found  to  be  positive.  Experience  has  shown 
that  the  muzzling  of  all  dogs  for  a  sufficient  period  is  the  best  means 
of  reducing  and  eradicating  this  dangerous  disease. 

BLACKLEG    VACCINE,   TUBERCULIN,   AND    MALLEIN. 

The  Bureau  of  Animal  Industry  has  continued  the  preparation  and 
distribution  of  vaccine  for  the  prevention  of  blackleg  in  young  cattle, 
and  the  returns  show  a  still  further  reduction  in  the  losses  from  this 
disease.  During  the  fiscal  year  about  1,000,000  doses  of  this  vaccine 
were  distributed  among  stock  raisers. 

The  activity  of  various  state  and  municipal  veterinary  and  health 
officers  has  resulted  in  an  increased  demand  for  tuberculin,  which  is 
supplied  by  the  Department  to  such  officials  free  of  charge  for  use 
in  the  diagnosis  of  tuberculosis  in  cattle.  About  350,000  doses  were 
prepared  and  distributed  during  the  fiscal  year.  Nearly  75,000  doses 
of  mallein  for  the  diagnosis  of  glanders  in  horses  were  also  prepared 
and  distributed. 

INSPECTION    OF    EXPORT   ANIMALS. 

The  Bureau  of  Animal  Industry  made  during  the  fiscal  year  328,078 
inspections  of  animals  for  export,  including  62,372  inspections  of 
Canadian  animals  in  transit.  There  were  inspected  on  arrival  at 
British  ports  by  Bureau  inspectors  stationed  there  193,259  animals 
from  the  United  States  and  Canada.  During  the  year  443  inspections 
of  vessels  carrying  live  stock  were  made  in  order  to  see  that  equip- 
ment, ventilation,  feed,  water,  attendants,  etc.,  conformed  to  the 
regulations. 

INSPECTION    AND    QUARANTINE    OF    IMPORTED    ANIMALS. 

In  order  to  prevent  the  introduction  of  contagious  diseases  of  live 
stock  the  Bureau  makes  a  rigid  inspection  of  all  imported  animals 
at  ports  of  entry,  and  in  certain  cases  a  quarantine  is  imposed. 
During  the  fiscal  year  346,650  imported  animals  were  inspected, 
9,783  of  which  were  also  quarantined. 

LEGISLATION    NEEDED. 

The  work  of  the  Department  in  dealing  with  the  live-stock  industry, 
and  especially  with  communicable  diseases  of  animals,  has  shown 
the  need  of  further  legislation  by  Congress  in  order  to  remedy  defects 
in  existing  laws  and  to  confer  authority  for  additional  work  in  the 
public  interest.  These  matters  are  discussed  in  more  detail  in  the 
report  of  the  Chief  of  the  Bureau  of  Animal  Industry,  but  may  be 
briefly  enumerated  as  follows : 

Authority  for  the  Secretary  of  Agriculture  to  control  the  impor- 
tation of  vaccines,  serums,  antitoxins,  tuberculins,  and  other  prepa- 
rations sold  for  the  detection,  prevention,  or  treatment  of  diseases 
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of  animals,  and  to  supervise  the  preparation  of  such  products  manu- 
factured in  this  country  for  interstate  commerce;  such  authority  to 
be  similar  to  that  already  vested  in  the  United  States  Public  Health 
and  Marine-Hospital  Service  with  regard  to  such  products  used  in 
human  medicine. 

Authority  for  the  Secretary  of  Agriculture  to  waive  the  provisions 
of  the  so-called  twenty-eight-hour  law  in  cases  of  emergency  when 
cattle  are  being  shipped  under  quarantine  restrictions  and  a  strict 
compliance  with  the  law  might  cause  the  spread  of  disease. 

Authority  for  the  Secretary  of  Agriculture  to  require  the  disinfec- 
tion of  any  live-stock  cars  used  in  interstate  commerce  whenever 
such  disinfection  seems  necessary  to  prevent  the  spread  of  disease. 

Authority  to  regulate  the  shipment  of  different  classes  of  live 
stock  in  the  same  cars  in  the  interest  of  humane  treatment  and  so  as 
to  prevent  young  and  small  animals,  frequently  of  different  species, 
from  being  trampled  to  death  by  larger  ones. 

Legislation  prohibiting  the  shipment  of  dead  animals  in  the  same 
cars  with  live  animals,  a  practice  that  prevails  to  some  extent  and 
is  a  source  of  danger  of  the  spread  of  contagious  disease. 

Legislation  providing  for  the  inspection  and  supervision  of  dairy 
products  in  interstate  commerce,  with  a  view  especially  to  preventing 
the  widespread  practice  of  shipping  to  creameries  cream  that  is  in 
such  a  condition  as  to  be  unfit  to  enter  into  the  composition  of  a 
food  product. 

An  amendment  to  the  present  law  regarding  renovated  or  process 
butter,  so  as  to  apply  to  this  product  the  provisions  of  the  meat- 
inspection  law  so  far  as  they  may  be  applicable. 

NEW    EXPERIMENTAL    FARM. 

Under  ar»  item  in  the  appropriation  act  for  the  Department  of 
Agriculture  for  the  current  fiscal  year  an  experimental  farm  at 
Beltsville,  Md.,  has  been  purchased  for  the  use  of  the  Bureau  of 
Animal  Industry.  This  farm  will  provide  facilities  that  have  long 
been  needed  for  experiments  and  investigations  in  breeding  and  feed- 
ing animals  and  in  dairying,  so  that  work  of  this  kind  can  be  kept 
separate  from  that  relating  to  infectious  diseases  as  carried  on  at 
the  Bureau's  experiment  station  at  Bethesda,  Md. 

BUREAU  OF  PLANT  INDUSTRY. 

The  Bureau  of  Plant  Industry  has  continued  its  studies  of  plants 
in  all  their  relations  to  agriculture. 

PROBLEMS  IN  PLANT  PATHOLOGY. 

The  crown-gall  of  cultivated  plants  has  been  shown  to  be  cross- 
inoculable  to  an  astonishing  degree.  Galls  have  been  produced  on 
various  species  belonging  to  widely  different  families  by  pure-culture 
inoculations  with  Bacterium  tumefaciens  isolated  from  the  Paris 
daisy.  This  organism  has  been  inoculated  many  times  successfully 
into  the  peach,  rose,  hop,  sugar  beet,  white  poplar,  and  other  sus- 
ceptible plants.  That  from  the  crown-gall  of  peach  has  been  many 
times  inoculated  into  the  Paris  daisy,  sugar  beet,  hop,  and  other 
plants.  Successful  cross-inoculations  have  also  been  obtained  with 
the  organisms  isolated  from  the  crown-galls  of  many  other  plants, 


40         REPOET  OF  THE  SECEETAEY  OF  AGRICULTURE. 

among  them  apples  affected  with  hairy-root,  the  cause  of  which  has 
so  long  been  a  matter  of  conjecture  and  dispute. 

A  destructive  tumor  disease  of  limes  and  other  citrus  fruits  has 
been  shown  to  be  of  fungous  origin  and  to  attack  not  only  limes,  on 
which  it  was  first  observed,  but  oranges  also,  while  artificial  infections 
have  been  produced  on  pomelo,  lemon,  and  Citrus  trifoliata.  Myce- 
lium has  been  traced  in  the  stem  from  1  to  2  feet  beyond  any  external 
sign  of  infection. 

An  extensive  study  has  been  made  of  the  bud-rot  of  the  coconut 

Ealm,  which  has  caused  enormous  losses.     The  cause  of  the  disease 
as  been  determined  and  extensive  experiments  carried  on  with  a 
view  to  its  prevention  and  eradication. 

Considerable  work  has  been  done  during  the  past  year  upon  a  new 
spot  disease  of  cauliflower.  The  cause  has  been  determined,  a  bio- 
logical study  of  the  parasite  made,  and  many  experiments  carried  on 
to  determine  the  conditions  under  which  infection  takes  place. 

Studies  are  also  being  made  of  the  bacterial  and  fungous  content  of 
spoiled  maize;  the  inter-relation  of  crown-gall  organisms;  the  new 
and  destructive  Grand  Rapids  tomato  disease;  banana  diseases, 
especially  a  very  destructive  blight  of  the  whole  plant,  and  of  all  sorts 
of  bacterial  diseases  of  plants. 

Fruit-disease  investigations. — The  new  methods  of  spraying 
with  sulphur  compounds  worked  out  by  the  pathologists  of  the 
Department  have  been  widely  adopted  by  apple  growers.  The 
investigations  have  shown  that  fine  fruit  can  be  produced  and  pro- 
tection secured  against  fungous  diseases  without  tne  injurious  effects 
resulting  from  the  use  of  copper  compounds. 

For  two  years  attention  has  been  called  to  the  discovery  of  self- 
boiled  lime-sulphur  as  a  fungicide  which  can  be  used  in  the  summer 
spraying  of  the  peach  for  brown-rot  and  scab.  In  1909  this  spray 
was  successfully  used  in  combination  with  arsenate  of  lead.     The 

f)reliminary  experiments  of  last  season  were  redemonstrated  on  a 
arge  scale  in  Georgia,  Virginia,  and  TVest  Virginia,  resulting  in  a  com- 
plete victory  over  the  combination  of  fungous  diseases  and  insect 
enemies.  The  promptness  with  which  peach  grov/era  have  accepted 
the  discoveries  is  encouraging.  The  growing  of  fine  peaches  has 
received  a  great  impetus  through  the  removal  of  some  or  the  factors 
which  render  the  growing  of  this  fruit  uncertain. 

On  the  Pacific  coast  the  work  of  controlling  pear-blight  by  eradi- 
cation methods  has  been  successfully  carried  out.  In  the  Rogue 
River  Valley  of  Oregon  and  in  many  districts  of  California  the  disease 
was  decidedly  less  prevalent  during  the  past  season  than  at  any  time 
since  the  blight  entered. 

Studies  en  forest  pathology. — The  chestnut-bark  disease  has 
now  spread  to  northern  Massachusetts  and  New  York,  western 
Pennsylvania,  and  eastern  West  Virginia.  There  are,  however, 
certain  indications  that  it  may  not  become  serious  south  of  the 
Potomac.  The  work  of  this  Department  has  shown  that  with  young 
ornamental  trees  and  orchard  trees  the  disease  may  be  controlled  by 
a  cutting-out  and  pruning  system,  though  this  method  is  impracti- 
cable with  large  ornamental  trees  and  forest  trees.  Had  this  dis- 
parted in  a  National  Forest  district  having  a  cooperating  patholo- 
gist it  probably  would  have  been  eradicate  •!  as  a  matter  of  routine 
before  infection  became  general. 
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White-pine  seedlings  diseased  with  blister  rust  appear  to  have 
been  imported  into  some  230  localities  in  North  America.  All 
diseased  seedlings  thus  far  located  have  been  destroyed,  but  it  is 
by  no  means  certain  that  all  importations  have  been  found.  This 
disease  affects  mature  trees,  as  well  as  nursery  stock,  and  occurs  not 
only  on  the  white  pine,  but  on  the  sugar  pine,  the  western  white 
pine,  and  probably  all  other  five-needled  pines.  The  importation 
of  white-pine  seedlings  should  be  flatly  prohibited,  as  the  damage 
which  this  disease  can  do,  and  probably  will  do,  if  once  established 
in  America,  is  out  of  all  proportion  to  the  value  of  all  white-pine 
seedlings  ever  imported  or  likely  to  be.  Prohibition  is  the  only 
efficient  means  of  prevention,  as  the  disease  can  not  be  detected  in 
the  shipment  by  any  system  of  inspection. 

One  of  the  most  discouraging  features  of  reforestation  is  the 
prevalence  in  the  forest  nursery  of  damping-off  and  other  seedling 
diseases  which  may  sometimes  destroy  the  entire  annual  output  of 
a  nursery,  especially  of  coniferous  seedlings.  One  of  the  commonest 
of  these  diseases,  popularly  called  "blight,"  has  been  controlled  at 
the  Forest  Service  nursery  at  Halsey,  Nebr.,  by  slight  and  perfectly 
practicable  changes  in  the  management  of  water  supply  and  shade. 
Damping-off  of  eucalyptus  seedlings,  a  source  in  the  past  of  great 
loss,  proves  to  be  preventable  by  selecting  the  proper  soil  for  planting. 

Data  collected  in  the  forest-disease  survey  indicate  that  in  America 
timber  decay  and  tree  disease  are  second  only  to  forest  fires  as  causes 
of  loss.  In  theory  it  is  easy  to  remove  diseased  trees  in  the  forest 
when  cuttings  are  made,  leaving  only  healthy  individuals  for  seed 
trees,  and  so  continually  improve  the  health  of  the  forest;  but  in 
practice  so  many  questions  or  economy  and  differing  local  conditions 
are  involved  that  many  difficulties  must  be  overcome.  A  great 
deal  of  attention  will  be  given  to  working  out  this  problem. 

Cotton  and  truck-ceop  diseases. — The  wilt-resistant  varieties 
of  cotton  and  cowpeas  which  the  Department  has  been  breeding  and 
disseminating  for  several  years  have  been  brought  to  a  higher  stand- 
ard than  ever  before,  but  wilt  and  root-knot  have  been  spreading 
faster  than  the  improved  varieties  have  come  into  use,  so  that  many 
thousands  of  acres  continue  to  be  destroyed  each  year.  The  prob- 
lem now  is  to  reach  the  farmers  with  the  new  seed  and  methods.  For 
this  purpose  a  special  campaign  of  education  is  being  inaugurated, 
to  develop  breeders  of  the  new  cotton  and  cowpeas  and  to  demon- 
strate the  effectiveness  of  the  improved  varieties. 

A  rust-resistant  asparagus  has  finally  been  secured,  and  the  stock 
is  being  propagated  with  all  possible  dispatch. 

New  prominence  has  come  to  the  potato  wilt,  a  disease  known  for 
some  years,  by  the  discovery  that  it  is  very  widespread  and  injurious 
in  an  inconspicuous  form,  causing  premature  ripening,  as  well  as 
dry-rot  in  storage.  It  must  be  more  widely  understood,  and  pre- 
ventive measures,  such  as  longer  rotations,  must  be  adopted. 

Black-leg,  another  new  potato  disease,  is  increasing  through  the 
use  of  infected  seed,  especially  in  eastern  trucking  districts.  Internal 
brown-spot  is  common.  The  present  varieties  of  potatoes  are  some- 
what limited  in  their  climatic  adaptations,  and  the  diseases  that  affect 
them  emphasize  the  importance  of  a  broadly  planned  line  of  breeding 
to  develop  new  potatoes  possessing  disease  resistance  and  stronger 
local  adaptation  through  bringing  from  South  America  or  elsewhere 
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new  strains  for  hybridization.     Potatoes  for  the  warmer  States  are 
especially  needed. 

Potato  wart,  a  new  disease  that  is  likely  to  prove  very  destructive 
if  introduced  into  this  country,  has  been  causing  alarm  in  Europe. 
Canada,  Ireland,  and  other  countries  are  quarantining  against  it,  but 
the  United  States  has  no  protection.  It  has  already  appeared  in 
Newfoundland  and  has  been  brought  once  to  Massachusetts.  Several 
other  diseases  now  in  foreign  countries  may  be  introduced  at  any 
time. 

WORK   OX    SUGAR-BEET    IMPROVEMENT. 

A  campaign  is  being  carried  on  to  increase  the  average  yield  per 
acre  of  sugar  beets.  The  tonnage  produced  in  the  United  States  is 
still  lower  than  it  should  be.  Some  sections  do  not  appreciate  the 
need  for  thorough  culture;  others  have  attempted  to  grow  beets  con- 
tinuously, and  need  to  adopt  rational  systems  of  crop  rotation.  All 
need  to  maintain  the  fertility  of  the  soil  and  to  make  beet  growing 
a  part  of  the  system  of  permanent  agriculture.  Diseases  are  the 
underlying  causes  of  low  tonnage  in  some  districts,  and  there  the 
Department  is  concentrating  its  efforts  to  determine  the  best  means 
of  relief. 

The  improvement  of  American  beet  seed  is  being  given  much 
attention,  and  there  are  indications  that  the  quantity  grown  in  this 
country  will  increase  greatly  in  the  near  future. 

SOIL-BACTERIOLOGY    AND    WATER-PURIFICATION    INVESTIGATIONS. 

The  results  reported  by  cooperators  using  cultures  of  nodule- 
forming  bacteria  for  inoculating  legumes  have  indicated  certain  limi- 
tations to  successful  inoculation.  Especially  with  alfalfa  in  the 
Coastal  Plain  region  it  has  been  found  that  inoculation  is  generally 
successful  upon  soils  which  produce  a  blue  or  neutral  reaction  to 
litmus  paper,  while  upon  those  soils  giving  a  red  reaction  to  neutral 
litmus  paper  successful  inoculation  is  seldom  obtained.  Extensive 
studies  upon  the  nitrifying  power  of  soils  have  been  carried  on  m 
different  parts  of  the  United  States,  and  a  close  relationship  has  been 
established  between  the  nitrifying  power  of  a  soil  and  its  crop-produc- 
ing power.  In  none  of  the  regions  under  investigation  has  any 
injurious  effect  from  overnitrification  been  observed. 

PROGRESS    IN   ACCLIMATIZATION   AND   ADAPTATION   OF  CROP  PLANTS. 

Acclimatization  of  new  varieties  of  cotton. — There  are  many 
desirable  varieties  of  cotton,  corn,  and  other  economic  species  in  the 
tropical  countries  where  these  plants  had  their  origin  and  were  first 
domesticated.  The  use  of  these  superior  varieties  in  the  United 
States  has  been  considered  impracticable,  owing  to  their  general 
failure  to  produce  a  crop  within  the  limits  of  the  summer  season.  It 
has  now  been  Learned  that  the  behavior  of  many  of  these  imported 
varieties  when  first  planted  in  the  United  States  is  abnormal  and  that 
they  can  be  led  back  to  normal  fertility  and  earliness  by  a  few  seasons 
of  acclimatization  and  selective  breeding. 

Several  new  types  of  Upland  cotton  have  been  introduced  from 
Mexico  and  Central  America  and  acclimatized  in  Texas.     Although 
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they  yielded  very  little  cotton  at  first,  they  have  now  become  as  pro- 
ductive and  as  uniform  as  any  of  the  United  States  Upland  varieties 
that  are  being  tested  in  the  same  places.  Some  of  the  new  types 
produce  larger  bolls  and  longer  lint  than  any  of  the  varieties  now 
generally  cultivated  in  Texas,  and  these  advantages  occur  in  combi- 
nation with  other  desirable  qualities,  such  as  extreme  earliness,  tol- 
erance of  drought,  and  resistance  to  the  attacks  of  the  boll  weevil. 

Local  adjustment  of  cotton  varieties. — The  same  biological 
factors  of  abnormal  behavior  that  make  it  necessary  to  acclimatize 
imported  varieties  have  also  been  found  to  affect  the  United  States 
Upland  varieties.  Failure  to  remove  inferior  " rogue"  plants  is  one 
of  the  causes,  if  not  the  principal  cause,  of  the  rapid  " running  out" 
of  varieties  of  cotton  when  selection  is  relaxed.  Continued  selection 
is  necessary  as  a  regular  farm  operation  to  maintain  the  uniformity 
and  productive  efficiency  of  high-grade  varieties. 

Extension  of  cotton  culture  in  the  United  States. — There 
is  a  general  impression  that  the  cotton-growing  lands  of  the  United 
States  are  all  occupied  and  that  the  presence  of  the  boll  weevil  will 
prevent  any  future  increase  of  this  ^crop,  but  this  is  a  mistake. 
There  are  large  possibilities  for  cotton  production  in  the  drier  parts 
of  the  Western  and  Southwestern  States,  where  the  boll  weevil  can 
do  little  damage. 

Increased  yields  from  corn  hybrids. — Numerous  experiments 
have  shown  that  crosses  or  hybrids  between  two  kinds  of  corn  are 
usually  more  productive  than  either  of  the  parent  varieties.  Even 
in  crosses  of  improved  strains  the  yields  are  notably  increased,  some- 
times more  than  50  per  cent,  and  the  crossed  plants  are  more  resistant 
to  disease  and  to  unfavorable  conditions  of  growth.  Simple  methods 
have  been  devised  to  enable  corn  growers  to  take  advantage  of  this 
factor  of  increased  production. 

DRUG-PLANT    INVESTIGATIONS. 

During  the  past  year  the  camphor  work  has  made  considerable 
progress.  Seeds  selected  from  trees  showing  a  high  camphor  content 
nave  been  propagated  under  various  conditions,  with  the  result  that 
enough  young  trees  are  now  ready  to  plant  a  large  part  of  the  test 
areas.  The  effort  to  secure  improved  apparatus  for  working  up  this 
crop  has  been  continued  with  much  success.  Especial  attention  has 
been  given  to  the  development  of  the  best  form  of  condensing  appa- 
ratus. The  area  of  camphor  planted  as  a  result  of  private  enterprise 
continues  to  increase  at  an  encouraging  rate. 

In  South  Carolina  the  paprika-pepper  crop  has  increased  in  size. 
The  Department  is  supervising  the  growing  of  about  50  acres  of 
peppers  on  a  number  of  types  of  soil  in  different  localities.  Thus  far 
the  present  crop  promises  to  exceed  former  crops  considerably.  The 
reception  of  these  peppers  by  spice  millers  has  been  favorable,  and 
the  demand  for  a  large  home-grown  supply  seems  established.  Work 
has  been  chiefly  centered  on  paprika  peppers  of  the  Hungarian  type, 
but  since  the  market  for  the  Cayenne  type  is  much  larger,  future 
efforts  are  to  be  directed  toward  the  production  of  pungent  peppers. 
A  growing  demand  is  felt  for  a  mild  sweet  pepper  of  hign  color, 
similar  to  the  so-called  "  Spanish  paprika,"  now  imported  in  large 
quantities.     Work   on    this   important   sort   has   demonstrated    the 
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great  liability  of  this  group  of  plants  to  disease,  and  ways  of  meeting 
this  difficulty  are  being  worked  out.  As  soon  as  success  is  secured  a 
material  widening  of  the  market  for  American-grown  peppers  will 
follow. 

The  hop  work  of  the  past  }^ear  has  been  directed  toward  the  im- 
provement of  varieties  and  toward  better  methods  of  handling  the 
plants  in  the  field.  A  statistical  study  of  a  small  area  has  shown  that 
in  all  probability  certain  methods  of  practice  exert  more  effect  than 
has  been  suspected. 

Work  on  tanning  crops  has  been  continued  on  a  small  experimental 
basis,  test  plats  of  promising  plants  being  grown  in  different  testing 
gardens  of  the  Department.  The  commercial  and  agricultural  require- 
ments that  must  be  met  in  order  to  bring  success  are  many  and  rather 
exacting. 

The  tea  work  has  been  continued  in  South  Carolina.  Last  season's 
outcome  was  very  satisfactory  from  the  standpoint  of  production  and 
quality,  and  the  increasing  demand  for  American  tea  quickly  absorbed 
the  crop.  More  tea  was  sold  in  the  Southern  States  than  heretofore. 
Work  on  the  pruning  machine  after  many  trials  seems  to  have  resulted 
in  a  practical  means  of  eliminating  a  large  item  of  expensive  hand 
labor.  Pruning,  heretofore  costing  about  $2.25  per  acre,  can  now  be 
done  equally  well  at  50  cents  an  acre. 

Perfumery-plant  and  volatile-oil  investigations  have  shown  that 
many  of  the  foreign  plants  used  for  purposes  of  volatile-oil  production 
can  be  grown  and  distilled  satisfactorily  in  this  country.  A  study  of 
the  native  oil-bearing  plants  has  developed  the  fact  that  among  them 
are  several  species  yielding  oils  containing  constituents  which  make 
the  foreign  ods  now  imported  commercially  insignificant. 

It  sometimes  happens  that  crude  drugs  come  on  the  market  in  a 
more  or  less  mixed  condition,  a  situation  at  times  not  detected  by  the 
manufacturer  or  pharmacist  using  them;  consequently,  confusion  as 
to  the  facts  concerning  crude  drugs  of  native  origin  at  times  creeps  in. 
Some  time  since  the  drug  known  as  pinkroot  was  investigated  by  the 
Department,  and  the  true  status  of  the  situation  made  clear.  During 
the  past  year  the  same  thing  has  been  done  with  the  wild-yam  root, 
the  true  and  the  false  types  having  been  distinguished  and  the  botan- 
ical sources  of  each  ascertained. 

POTSOXOUS-PLAXT    IXVESTIGATIONS. 

The  field  work  on  poisonous  plants  during  the  past  year  has  con- 
sisted of  two  types:  (1)  Feeding  experimentation,  carried  on  at  a 
temporary  station  located  at  Mount  Carbon,  Colo.,  and  (2)  recon- 
naissance work,  carried  on  wherever  complaints  of  considerable  losses 
have  seemed  to  demand  attention.  At  Mount  Carbon  the  harmful 
effects  of  larkspur  poisoning  due  to  species  of  Delphinium,  have  been 
under  study.  The  chief  features  of  larkspur  poisoning  have  been 
ascertained,  and  some  progress  has  been  made  on  relief  measures. 

In  connection  with  reconnaissance  work  much  attention  has  been 
given,  as  heretofore,  to  trouble  in  the  National  Forests.  Frequently, 
as  a  result  of  a  study  of  the  flora  of  a  suspected  area,  the  source  of 
loss  has  been  identified  and  simple  measures  which  have  reduced  the 
loss  have  been  suggested. 
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Laboratory  studies  have  been  directed  toward  a  variety  of  sub- 
jects, among  others  the  further  understanding  of  the  loco-weed 
problem.  It  lias  been  shown  that  the  cause  of  this  important  dis- 
ease is  not  yet  well  understood,  and  further  work  seems  to  oe  required. 
This  is  now  in  progress. 

The  relation  of  corn  to  pellagra  has  continued  to  receive  attention. 
The  normal  constituents  of  corn  and  such  as  are  developed  under  the 
action  of  agencies  bringing  about  its  deterioration  have  been  sought 
in  the  hope  of  getting  some  light  on  the  cause  of  this  malady. 

Some  effort  has  been  spent  on  a  study  of  the  alkaloids  of  the  com- 
mon solanaceous  berries,  both  wild  and  cultivated.  The  utilization 
of  a  number  of  sorts  for  table  use,  together  with  reports  of  their 
harmful  action,  has  made  it  necessary  to  get  more  information  on 
the  properties  of  these  products. 

PEOGEESS    OF    WORK    IN    AGEICULTUEAL    TECHNOLOGY. 

Official  cotton  geades. — Among  the  various  technological 
problems' carried  forward  within  the  past  year,  the  work  of  cotton 
grading  has  been  prominent,  and  in  accordance  with  the  recent  act 
of  Congress  nine  official  grades  of  white  American  cotton  have  been 
promulgated.  Tw^enty-five  sets  of  these  types  have  been  prepared 
for  storage  in  vacuum  for  the  purpose  of  comparison  in  future  }7ears. 
This  method  of  securing  the  permanency  of  the  types  is  believed  to 
be  a  most  fundamental  and  important  improvement  over  methods 
previously  in  use.  A  limited  number  of  sets  of  the  grades  were 
placed  with  agricultural  colleges  in  the  cotton  belt  and  with  exchanges, 
institutions,  and  individuals  who  had  rendered  service  in  connection 
with  the  project  and  whose  facilities  were  at  the  disposal  of  the 
Department  for  quickly  bringing  the  official  types  to  the  attention 
of  the  cotton  industry.  Before  this  preliminary  distribution  was 
finished  the  general  sale  of  the  grades  was  begun,  and  the  official 
types  have  for  some  time  been  supplied  to  all  arfplic ants  at  the  cost 
of  preparation,  so  that  the  sets  now  in  practical  use  cover  a  much 
wider  territory. 

The  official  grades  were  established  with  the  advice  of  a  committee 
composed  of  men  of  the  highest  standing  drawn  from  every  depart- 
ment of  the  cotton  industry.  Numerous  letters  approving  these 
grades  have  been  received  from  prominent  American  cotton  interests, 
while  prominent  members  of  foreign  exchanges  who  have  seen  the 
official  types  have  expressed  themselves  in  terms  of  high  commenda- 
tion. In  no  case  have  the  official  types  been  subjected  to  hostile 
criticism. 

Original  methods  of  preparing  and  preserving  these  types  have  been 
developed,  and  the  integrity  of  each  box  is  attested  by  a  full-sized 
photograph  of  its  contents,  which  is  secured  in  its  cover  and  bears 
the  certificate  of  the  Secretary  of  Agriculture  and  the  seal  of  the 
Department. 

Investigation  of  the  length  and  strength  of  cotton  fiber,  with  a 
view  to  measuring  these  qualities  more  accurately,  has  been  actively 
prosecuted,  and  great  progress  has  been  made,  while  the  problems 
of  cotton  marketing  have  received  further  study  in  the  field.  ^  A 
new  method  of  measuring  the  length  of  cotton  staple  by  projection, 
which  it  is  believed  will  prove  of  very  great  value  to  the  cotton 
industry,  has  been  devised  and  perfected. 
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Paper-plant  investigations. — Technological  work  on  crop  plants 
which  may  be  used  for  making  paper  has  been  actively  prosecuted 
during  the  year  and  has  resolved  itself  into  an  investigation  of  three 
classes  of  material:  (1)  Wastes  or  by-products  of  farm  crops,  such 
as  the  stalks  of  corn  and  broom  corn;  the  straws  of  rice,  flax,  etc.; 
hemp  waste;  and  bagasse;  (2)  plants  which  give  promise  of  being 
profitably  grown  expressly  for  paper-making  purposes,  such  as  hemp, 
esparto,  and  jute;  and  (3)  wild  plants  which  are  locally  abundant 
and  possibly  suitable,  including  certain  grasses,  rushes,  sedges,  and 
canes. 

Strikingly  favorable  results  have  been  obtained  from  broom-corn 
stalks,  which  have  been  tested  in  lots  up  to  3^  tons  and  found  to 
yield  as  high  as  42  per  cent  of  available  fiber,  which,  when  combined 
with  an  equal  quantity  of  poplar  pulp,  produced  a  good  quality  of 
book  paper.  It  can  be  conservatively  stated  that  this  crop  by- 
product is  suitable  for  immediate  use  in  paper  making.  The  pulping 
of  cornstalks  has  not  been  as  satisfactory,  but  good  qualities  of  paper 
of  different  finishes  have  been  produced  from  numerous -varieties 
of  corn. 

FIBER    INVESTIGATIONS. 

In  the  fiber  investigations  of  this  Department  special  attention 
has  been  given  to  hemp,  flax,  and  sisal.  The  importations  of  these 
three  fibers  during  the  fiscal  year  ended  June  30,  1910,  amounted  to 
119,150  tons,  valued  at  $16,016,416.  Hemp  grown  in  1909  in  Wis- 
consin, in  cooperation  with  the  Wisconsin  Agricultural  Experiment 
Station,  has  been  retted  and  broken,  and  the  fiber  has  been  sold  to 
manufacturers  at  very  satisfactory  prices.  Cooperative  experiments 
were  continued  in  Wisconsin  in  1910,  and  a  series  of  similar  experi- 
ments was  begun  in  Iowa.  The  hemp  made  a  very  satisfactory 
growth  considering  the  unusually  dry  season  in  those  States.  It  has 
been  harvested  and^spread  for  retting. 

Flax  from  seed  or  carefully  selected  plants  of  fiber-producing 
types  was  grown  in  nursery  plats  in  eastern  Michigan.  A  study  has 
been  made  in  the  field  of  the  flax  grown  for  fiber  in  Michigan  and  of 
that  grown  for  seed  in  Minnesota  and  adjacent  States.  Selections 
of  plants  have  been  made  with  a  view  to  the  development  of  uniform 
varieties  having  the  characters  most  desired  for  these  special  uses. 
Attention  is  also  being  devoted  to  an  increased  production  of  flax- 
seed to  meet  the  growing  demand  for  this  seed  in  the  manufacture  of 
linseed  oil. 

Sisal,  henequen,  and  zapupe  plants  cultivated  in  cooperation 
with  the  Porto  Rico  Agricultural  Experiment  Station  and  the  Porto 
Rican  government  are  making  a  very  satisfactory  growth. 

A  planting  of  sisal  and  allied  fiber-producing  agaves  and  furcropas 
has  been  made  in  a  cooperative  experiment  on  Sugar  Loaf  Key, 
Florida.  The  young  plants  have  made  a  very  promising  growth. 
The  conditions  of  soil  and  climate  on  the  Florida  keys  are  very 
similar  to  those  in  the  Bahamas,  where  the  production  of  sisal  has 
become  the  leading  industry  in  recent  years. 

GRAIN    STANDARDIZATION. 

That  the  relations  between  scientific  agriculture  and  the  commercial 
conditions  which  affect  crops  after  they  are  produced  are  important 
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has  of  late  come  to  be  more  fully  realized.  To  improve  market  con- 
ditions where  possible  is  to  render  a  valuable  service  to  agriculture. 

With  this  object  in  view  the  Department  has  undertaken  a  scien- 
tific study  of  the  commercial  conditions  which  affect  the  grain  crops 
after  they  have  been  produced — specifically,  a  study  of  the  methods 
employed  in  harvesting,  storing,  transporting,  grading,  and  marketing 
these  crops  and  the  extent  to  which  the  various  methods  affect  their 
relative  commercial  and  intrinsic  values. 

Extensive  experiments  have  been  carried  on  with  corn  stored  under 
actual  commercial  conditions  in  country  and  terminal  grain  elevators 
at  various  points.  Rail  shipments  of  corn  from  points  within  the 
surplus-corn  States  to  export  points  upon  the  Atlantic  and  Gulf  sea- 
boards and  shipments  of  a  cargo  of  corn  from  each  of  these  seaboards 
to  European  ports  were  accompanied  in  each  case  by  an  expert  who 
had  the  corn  under  careful  observation  at  regular  intervals  en  route. 
Many  rail  shipments  of  corn,  principally  between  the  large  grain 
markets,  were  examined  and  tested  at  the  points  of  shipment,  and 
also  at  their  destinations.  Corn  stored  in  farm  cribs  at  various  points 
was  also  under  observation  at  regular  intervals. 

The  most  important  fact  demonstrated  is  that  a  large  proportion 
of  the  corn  which  finds  its  way  into  commerce  contains  excessive 
quantities  of  moisture,  that  under  most  favorable  conditions  no 
appreciable  reduction  of  this  moisture  takes  place  until  March  and 
April,  and  that  this  excessive  moisture  is  the  primary  cause  of  corn 
spoiling  in  large  quantities  under  commercial  conditions. 

The  methods  of  handling  and  marketing  wheat  have  likewise  been 
studied  during  the  year.  More  than  300  samples  of  the  various 
varieties,  classes,  and  grades  of  wheat  were  obtained.  In  cooperation 
with  the  North  Dakota  Agricultural  Experiment  Station,  these 
samples  were  experimentally  milled  and  baked  with  a  view  to  cor- 
relating the  physical  characteristics  of  wheats  with  their  flour  and 
bread  making  qualities.  The  present  indications  are  that  these 
factors  may  be  correlated  and  a  better  understanding  of  wheat  values 
brought  about. 

The  effect  of  excessive  moisture,  "weathering,"  and  the  sulphur 
bleaching  of  commercial  oats  and  barley  has  likewise  been  studied 
during  the  year,  and  much  information  relative  to  these  subjects  was 
obtained. 

The  results  of  laboratory  experiments  with  commercial  flaxseed 
indicate  that  this  seed  will  increase  considerably  in  volume  and 
decrease  proportionately  in  test  weight  per  bushel  while  being  handled 
and  stored  commercially,  probably  on  account  of  the  abrasion  or 
roughening  of  the  seed  coat  during  the  various  handlings  necessary. 

SEED-TESTING   LABORATORIES. 

During  the  past  year  additional  seed-testing  laboratories  have 
been  opened  in  cooperation  with  the  North  Carolina  Department  of 
Agriculture  and  the  Purdue  University  Agricultural  Experiment  Sta- 
tion. The  laboratories  in  Nebraska,  Missouri,  and  Oregon  have  been 
continued.  The  Department  is  cooperating  with  state  institutions 
in  order  that  the  work  may  be  done  locally  when  analyses  can  be 
furnished,  with  a  great  saving  of  time. 
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Samples  of  forage-plant  seeds  have  been  collected  and  examined 
for  the  presence  of  adulterants,  and  the  names  and  addresses  of  the 
dealers  who  offered  adulterated  seeds  for  sale  have  been  published, 
as  formerly,  with  the  result  that  fewer  lots  of  adulterated  seeds  have 
been  found  the  past  year  than  in  any  preceding  year. 

PROGRESS    IN    GRAIN    INVESTIGATIONS. 

Winter- wheat  extension. — For  some  time  efforts  have  been 
made  by  the  Department  to  extend  the  area  of  possible  cultivation 
of  hard  winter  wheat  by  the  introduction  of  varieties  hardier  than 
those  now  grown.  The  Kharkov  variety,  which  so  far  has  been 
found  to  be  the  best,  has  given  unusually  good  results  this  season. 
The  total  annual  production  of  this  wheat  is  now  between  15  and  20 
million  bushels. 

Durum  wheat. — In  the  last  report  the  annual  production  of 
durum  wheat  was  stated  to  be  nearly  50  million  bushels,  but  it  is  no 
longer  possible  to  give  even  approximate  statements  of  the  produc- 
tion. Durum- wheat  flour  is  commonly  used  in  a  number  of  eastern 
cities,  particularly  Baltimore,  Washington,  and  Kichmond,  a  single 
firm  having  disposed  of  five  carloads  in  the  last-named  city  in  three 
months.  For  the  first  time  a  prominent  milling  company  is  adver- 
tising the  flour  on  its  own  merits,  a  matter  which  has  been  urged  by 
this  Department  for  some  time. 

Pacific  coast  investigations. — Following  the  demonstration  of 
the  adaptation  of  Chul  and  Fretes  wheats  to  California  by  this  Depart- 
ment, seed  of  pure  strains  is  being  increased  as  rapidly  as  possible 
for  distribution.  Already  the  yields  obtained  show  the  superiority 
of  these  varieties. 

Influence  of  environment  on  the  composition  of  grain. — 
Experiments  conducted  for  a  considerable  length  of  time  seem  to 
show  that  different  kinds  of  soil  have  very  little  influence  on  the 
quality  or  yield  of  grain,  but  that  changes  of  climate  have  consider- 
able effect. 

Crops  in  rotation  with  cereals. — Rotation  experiments  have 
been  conducted  in  a  number  of  places  to  determine  what  crops  are 
best  for  growing  in  alternation  with  cereals  in  order  to  obtain  the  best 
results  with  the  latter.  Where  legumes  were  employed  in  these 
rotations  the  results  have  confirmed  those  of  other  experiments  in 
showing  the  importance  of  such  crops  preceding  wheat.  In  Cali- 
fornia the  value  of  green  rye  turned  under  in  preparation  for  wheat 
seeding  was  also  shown.  Both  rye  alone  and  a  mixture  of  rye  and 
vetch  plowed  under  green  gave  a  very  much  greater  yield  of  wheat 
than  that  obtained  on  summer  fallow,  and  a  still  greater  increase 
over  that  obtained  where  wheat  followed  wheat. 

Time  and  rate  of  seeding  grains. — From  several  years'  investi- 
gation of  the  best  time  and  rate  for  seeding  grains  the  chief  conclusion 
of  general  interest  is  that  a  smaller  quantity  of  seed  may  be  employed 
in  the  drier  districts  than  in  humid  areas.  The  proper  quantity  of 
wheat,  for  example,  to  be  sown  to  the  acre  in  semiarid  districts 
averages  nearly  3  pecks,  while  in  the  humid  portions  of  the  eastern 
United  States  it  is  common  to  sow  from  5  pecks  to  2  bushels. 

Dry-land  grain  investigations. — Dry-land  grain  experiments 
are  now  conducted  at  Amarillo  and  Dalhart.   Tex.;  Akron,  Colo.; 
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Bellefourche  and  Higkmore,  S.  Dak. ;  Williston  and  Dickinson,  N.  Dak. ; 
Philbrook,  Mont. ;  Xephi,  Utah;  and  Moro,  Oreg.  The  farm  at  Moro, 
Oreg.,  was  added  during  the  year  and  is  conducted  in  cooperation 
with  the  Oregon  Agricultural  Experiment  Station. 

Grain-sorghum  investigations. — Selected  dwarf  and  early  varie- 
ties of  kafir  and  milo  produced  during  the  past  season,  in  spite  of  the 
intense  dryness,  25  to  50  per  cent  of  their  normal  yield,  while  the 
ordinary  larger  and  later  varieties  made  an  average  of  only  10  to  25 
per  cent  of  their  normal  yield. 

Further  experiments  continue  to  show  the  great  hardiness  and 
earliness  of  the  Chinese  or  kowliang  sorghums.  Considerable  work 
has  been  done  through  chemical  analyses  and  milling  and  baking 
experiments  to  determine  the  probable  food  value  of  several  kinds  of 
grain  sorghum. 

Rice  investigations. — Experiments  were  started  this  year  in 
South  Carolina  to  determine  the  best  means  of  controlling  rice  blast 
("rotten-neck")  by  preventive  measures. 

During  the  summer  experiments  were  also  begun  in  Florida  to 
determine  the  possibility  of  growing  rice  on  the  land  lying  between 
the  Everglades  and  the  ocean.  Portions  of  this  area  during  the 
winter  months  are  profitably  used  in  trucking,  but  are  too  wet  in 
summer  and  early  autumn  to  grow  on  a  commercial  scale  any  other 
crop  than  rice. 

Experiments  in  California  were  conducted  on  three  types  of  soil 
covering  a  large  area  in  the  Sacramento  Valley.  Two  years'  results 
indicate  the  possibility  of  growing  rice  in  that  region  on  a  commercial 
scale,  the  important  thing  now  being  to  determine  the  varieties  best 
adapted  to  the  region. 

Interesting  results  are  being  obtained  in  the  rice  investigations  in 
Louisiana  and  Texas.  In  the  former  State  special  attention  has 
been  given  to  the  eradication  of  red  rice,  with  some  results  that  are 
encouraging. 

Oat  investigations. — Some  very  promising  pedigree  strains  of 
spring  oats  have  now  been  produced  in  sufficient  quantities  to  be 
grown  in  field  tests  for  the  first  time. 

Considerable  progress  has  been  made  in  the  selection  of  hardy 
winter  strains,  a  number  now  being  grown  on  the  Arlington  Experi- 
mental Farm  which  have  developed  a  considerably  greater  degree  of 
hardiness  than  ordinary  winter  oats.  This  year  several  of  these 
strains  weighed  from  34  to  36  pounds  to  the  measured  bushel. 

The  value  of  the  varieties  of  oats  introduced  by  this  Department 
was  further  shown  this  year.  The  Swedish  Select  is  now  one  of  the 
leading  varieties  in  the  Northern  States,  the  production  in  Wisconsin 
alone  being  estimated  by  authorities  in  that  State  at  45  or  50  million 
bushels.  The  Sixty-Day,  another  of  the  Department's  introductions, 
is  fast  becoming  the  most  popular  oat  in  the  corn  belt. 

Barley  investigations. — Of  the  barley  varieties  introduced  by 
the  Department,  the  Gatami,  from  Manchuria,  promises,  after  several 
years'  trial,  to  be  of  much  importance.  It  ripens  from  one  week  to 
ten  days  earlier  than  other  six-rowed  varieties  now  grown  in  the 
Northwest  and  also  yields  better  than  many  of  these  varieties. 

Cereal-disease  work. — The  great  damage  that  continues  to  be 
done  to  cereal  crops  by  rusts  has  been  the  incentive  to  give  these 
diseases  much  further  attention,  and  during  the  year  a  bulletin  has 
76855°— 11 4 
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been  published  giving  considerable  new  information,  particularly  with 
regard  to  the  manner  of  living  over  from  year  to  year,  the  important 
relation  of  the  weather  to  rust  epidemics,  and  methods  of  securing 
varieties  of  grain  resistant  to  rusts.  Breeding  grains  for  rust  resist- 
ance has  been  continued. 

Preliminary  experiments  have  been  made  with  cresol  for  the  pre- 
vention of  smuts,  the  results  of  which  indicate  that  this  substance 
may  become  an  important  fungicide  for  use  with  stinking  smut  of 
wheat  and  smut  of  oats.  There  is  promise,  also,  that  the  modified 
hot-water  treatment  for  loose  smut  may  be  further  simplified,  thus 
making  it  easier  of  application. 

Preventive  measures  for  sorghum  smuts  have  been  improved  upon, 
and  results  of  investigations  have  been  published. 

Investigations  inthe  Southern  States. — During  the  past  year 
there  has  been  a  striking  increase  of  interest  in  grain  cultivation  in 
the  South,  no  doubt  partly  due  to  the  increased  attention  being  paid 
to  diversification  of  crops  and  partly  to  the  increased  price  of  wheat 
and  other  cereals.  It  is  hoped  thai  special  attention  may  be  given 
during  the  coming  year  to  such  questions  and  that  much  more  help 
may  be  given  to  farmers  than  has  formerly  been  possible. 

CORN    INVESTIGATIONS. 

The  corn  work  has  been  of  greater  value  and  of  greater  interest 
than  in  any  other  year.  It  has  brought  out  the  possibilities  of  the 
crop,  which  is  already  by  far  the  most  valuable  one  of  the  country, 
but  which,  when  better  understood  and  better  cared  for,  will  more 
than  double  its  value. 

The  breeding  of  early  maturing  varieties  of  corn  for  the  Northern 
States  and  the  greater  interest  in  corn  growing  in  the  Southern  States 
are  rapidly  increasing  the  acreage  planted  to  this  crop.  The  acreage 
in  1909,  greater  than  that  of  any  previous  year,  was  5  per  cent  less 
than  that  of  1910.  The  tests  of  the  last  two  years  show  that  the  rich 
delta  lands  of  the  Mississippi  River  are  well  adapted  to  corn  growing, 
and  conditions  there  are  such  that  the  crop  can  be  harvested  and 
shipped  advantageously  and  in  a  drier  condition  than  northern-grown 
corn. 

TOBACCO    INVESTIGATIONS. 

The  tobacco  investigations  have  included  work  with  most  of  the 
principal  cigar,  manufacturing,  and  export  types,  covering  ten  of  the 
leading  tobacco-growing  States.  In  addition  to  special  problems  in 
harvesting,  curing,  fermentation,  and  the  control  of  diseases,  there 
are  three  broad  problems  in  tobacco  culture  which  have  received 
special  attention,  namely,  the  production  of  improved  types  by 
breeding  and  selection,  the  determination  of  the  best  use  of  fertilizers, 
and  the  development  of  systems  of  crop  rotation  best  adapted  to  the 
production  of  tobacco  from  the  standpoint  of  both  quality  and  yield. 

A  problem  of  vital  importance  to  the  tobacco  industry  of  the  so- 
called  "old  belt"  of  North  Carolina,  more  particularly  in  Granville 
County,  i-  the  control  of  the  Granville  wilt.  This  problem  has  been 
taken  up  from  the  standpoints  of  breeding  resistant  varieties  and  of 
developing  systems  of  rotation,  fertilization,  and  cultivation  which 
will  control  the  disease.     In  the  "  new  belt  "  of  eastern  North  Carolina 
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and  South  Carolina  much  complaint  is  heard  from  the  trade  as  to  the 
poor  burning  qualities  of  the  tobacco,  and  this  matter  is  now  being 
investigated,  mainly  from  the  standpoint  of  improving  the  formulas 
of  the  commercial  fertilizers  now  used. 

In  connection  with  the  fertilizer  experiments  in  the  various  tobacco 
districts,  tests  are  being  made  of  the  efficiency  of  some  of  the  new 
commercial  sources  of  nitrogen,  more  particularly  calcium  cyanamid 
and  also  of  ammonium  sulphate,  for  the  various  types  of  tobacco. 
These  tests  are  of  special  importance  because  of  the  high  cost  of  such 
standard  nitrogenous  tobacco  fertilizers  as  cotton-seed  meal. 

DRY-LAND   AGRICULTURE   INVESTIGATIONS. 

The  results  of  the  investigations  in  crop  rotations  and  cultivation 
methods  in  the  Great  Plains  region  east  of  the  Rocky  Mountains  and 
west  of  the  ninety-eighth  meridian  have  been  of  unusual  value  and 
interest  during  the  past  season.  Drought,  more  or  less  severe,  has 
been  experienced  from  Montana  and  North  Dakota  to  Texas.  At 
AVilliston  and  at  Edgeley,  N.  Dak.,  the  conditions  were  so  severe  that 
all  crops  were  practical  failures,  although  the  most  approved  methods 
of  moisture  conservation  were  used  on  some  of  the  plats;  but  even 
here  many  valuable  lessons  were  learned,  and  if  the  drought  had 
been  less  prolonged  very  remarkable  differences  would  have  been 
observed  in  the  yields  due  to  different  methods  of  cultivation  and 
crop  rotation. 

The  main  points  established  by  the  investigations  up  to  the  present 
time  are  as  follows:  (1)  Crop  rotations  calculated  to  conserve  the 
organic  matter  as  well  as  the  moisture  in  the  soil  are  the  main 
dependence  to  guard  against  loss  from  deficient  rainfall.  (2)  The 
effects  of  rotations  are  cumulative,  and  these  investigations  must  be 
conducted  systematically  through  a  long  term  of  years  and  at  many 
stations  in  order  to  establish  a  safe  basis  for  a  permanent  agriculture. 

PHYSICAL   INVESTIGATIONS. 

Physical  measurements  are  being  made  at  all  of  the  dry-land 
experimental  farms  to  determine  the  methods  of  cultivation  which 
are  most  effective  in  conserving  soil  moisture  and  the  amount  of 
water  required  by  the  different  crops.  It  has  been  found  that  the 
evaporation  from  a  freely  exposed  tank  of  water  is  the  best  criterion 
of  the  water  requirements  of  a  crop,  as  this  gives  the  combined  effect 
of  temperature,  humidity,  and  wind.  The  evaporation  has  been 
shown  to  vary  greatly  in  different  dry-farming  sections,  being  nearly 
twice  as  great  in  northern  Texas  as  in  North  Dakota.  A  higher 
rainfall  is  consequently  necessary  in  regions  of  high  evaporation. 
This  is  a  subject  which  every  prospective  settler  in  dry-farming 
regions  should  study  carefully,  and  will  be  found  fully  discussed  in 
a  recent  publication  of  the  Department. 

PROGRESS   OF   WORK  AT   FIELD   STATIONS   ON   RECLAMATION   PROJECTS. 

The  Department  is  now  operating  field  stations  on  the  following 
reclamation  projects  in  the  Western  States:  Yuma  (Arizona-Cali- 
fornia), Truckee-Carson  (Nevada),  Umatilla  (Oregon),  Klamath 
(Oregon),  Huntley  (Montana),  North  Platte  (Nebraska),  Williston 
(North   Dakota),    and   Bellefourche    (South   Dakota).     Among   the 
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more  important  features  of  the  work  are  the  testing  of  newly  intro- 
duced varieties  of  crop  plants,  plant  breeding,  investigations  in  plant 
nutrition,  experiments  in  the  utilization  of  native  forage  and  fruit 
plants,  and  experiments  in  tillage  methods  and  crop  rotations. 

At  the  Yuma  Project  particular  attention  has  been  given  to  experi- 
ments in  growing  Egyptian  cotton.  It  has  been  demonstrated  that 
this  type  of  cotton,  characterized  by  the  superior  length,  strength, 
and  fineness  of  fiber,  gives  large  yields  and  produces  lint  pronounced 
by  American  spinners  equal  to  corresponding  grades  of  imported 
Egyptian  cotton. 

The  plant-nutrition  problems  offered  by  certain  peculiar  soil  types 
of  the  Truckee-Carson  Project  are  being  chiefly  investigated.  Coop- 
erative work  by  bacteriologists  and  physiologists  of  the  Department 
looking  to  the  correction  of  these  unfavorable  conditions  is  in  prog- 
ress. Experiments  with  orchard  and  small  fruits  seem  to  indicate 
that  owing  to  the  likelihood  of  late  spring  frosts  in  the  valley  bottoms 
the  higher  lands  offer  the  best  prospects  of  success.  Alfalfa,  the 
cereals,  and  sugar  beets  appear  to  be  the  most  promising  crops  for  the 
lowlands. 

The  Umatilla  Project  appears  to  be  adapted  to  orchard  fruits, 
grapes,  and  small  fruits,  such  as  strawberries.  These  crops  are 
therefore  receiving  special  attention  on  the  experiment  farm. 

On  the  Klamath,  Huntley,  Williston,  and  North  Platte  projects 
experiments  were  begun  last  year  with  the  crops  that  appear  to  be 
best  adapted  to  the  respective  local  conditions.  It  is  as  yet  too  early 
to  report  results.  On  the  Bellefourche  Project  water  for  irrigation 
has  not  so  far  been  available  on  the  experiment  farm,  and  the  work 
has  been  confined  to  dry-land  agriculture  experiments  on  that  portion 
of  the  farm  lying  above  the  ditch. 

On  several  of  these  projects  most  of  the  settlers  are  unfamiliar 
with  irrigation,  and  instruction  and  demonstration  of  methods  of 
applying  water  is  proving  to  be  an  important  part  of  the  work. 

ALKALI    AND    DROUGHT  RESISTANT    PLANT-BREEDING    INVESTIGATIONS. 

The  Department  is  engaged  in  extensive  tests  of  crop  varieties  in 
order  to  ascertain  which  ones  are  most  resistant  to  drought,  and  is 
seeking  to  secure  increased  resistance  by  plant-breeding  methods. 

Some  of  the  problems  which  are  being  studied  are:  (1)  Ability  to 
adjust  growth  to  available  moisture,  as  varieties  of  grain  crops,  for 
example,  that  make  a  limited  stem  and  leaf  growth  withdraw  less 
moisture  from  the  soil  early  in  the  season  and  have  a  better  chance 
to  ripen  seed  than  do  ranker  growing,  freely  stooling  varieties;  (2) 
character  of  the  root  systems,  whether  extensive  and  shallow,  per- 
mitting the  fullest  possible  utilization  of  light  rains,  or  deeply  pene- 
trating,  thus  tapping  supplies  of  moisture  at  greater  depths  in  the 
soil;  (3)  conservation  of  water  by  reducing  transpiration  or,  in  other 
words,  increased  economy  in  the  use  of  water;  and  (4)  avoidance  of 
drought  by  maturing  early  before  extremely  dry  weather  begins  or 
tolerance  of  drought  through  ability  to  arrest  growth  during  dry 
periods,  resuming  development  whenever  a  rainfall  brings  sufficient 
moisture. 

In  the  arid  and  semiarid  regions  thousands  of  acres  of  hitherto 
untilled  land  are  being  taken  np  by  farmers.     As  a  rule  the  newcomer 
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is  unable  to  estimate  closely  the  capabilities  of  the  land  until  it  has 
been  put  into  crops.  During  the  past  three  years  correlations 
between  the  different  types  of  native  plant  covers  and  the  conditions 
influencing  crop  production  have  been  worked  out  in  portions  of  the 
Great  Plains  area,  and  these  have  made  it  possible  to  judge  from  the 
character  of  the  natural  vegetation  the  adaptability  of  the  land  for 
different  crops. 

The  plant-breeding  work  with  Egyptian  cotton  in  the  Southwest 
has  resulted  in  the  development  of  two  new  and  distinct  varieties 
quite  different  in  the  characters  of  the  plants  and  fiber  from  the  Mit 
Ann  stock  with  which  the  work  was  begun.  The  new  types  are 
distinguished  by  the  large  size  of  the  bolls  and  the  fineness  and  great 
strength  of  the  lint,  which  averages  in  both  varieties  about  If  inches 
long.  One  of  them  has  already  been  tested  on  a  field  scale  at  several 
localities  in  Arizona  and  southern  California,  and  has  proved  very 
satisfactory  in  yield  and  in  the  uniformity  of  the  product.  Strains 
have  also  been  secured  by  selection  which  possess  the  characteristics 
of  the  Mit  Afifi  variety,  but  are  greatly  superior  to  the  average  of  that 
variety  as  grown  from  imported  seed  in  productiveness,  size  of  bolls, 
and  quality  of  fiber.  The  different  types  of  fiber  produced  by  these 
varieties  are  well  adapted  to  most  of  the  uses  to  which  the  $12,000,000 
worth  of  cotton  imported  from  Egypt  in  1909  was  put  by  American 
spinners.  In  view  of  the  prevailing  high  prices  of  long-staple  cotton 
and  the  insufficiency  of  the  present  supply,  it  is  hoped  that  the 
growing  of  Egyptian  types  of  cotton  will  soon  be  taken  up  on  a 
commercial  scale  in  the  Southwest. 

THE   RESEEDING   OF   DENUDED   MOUNTAIN    GRAZING   LANDS. 

It  is  clear  from  the  season's  study  that  acidity  of  the  soil  is  a  factor 
of  the  greatest  importance,  hitherto  unconsidered,  in  the  seeding  of 
these  mountain  grazing  lands.  Hereafter  experimental  sowings  will 
be  made  with  reference  to  conditions  of  acidity  as  well  as  those  of 
temperature  and  moisture. 

As  there  are  certain  wild  plants  which  grow  only  on  acid  lands 
and  others  which  grow  only  on  neutral  or  alkaline  lands,  the  presence 
or  absence  of  these  indicative  plants  is  an  excellent  practical  guide 
for  field  work.  The  most  trustworthy  indicators  of  acidity  are 
various  plants  of  the  blueberry  and  heather  families,  especially  the 
species  of  the  genus  Vaccinium  known  in  New  England  as  blueber- 
ries but  in  the  region  of  most  of  the  National  Forests  called  huckle- 
berries. 

TRUCK-CROP   INVESTIGATIONS. 

The  efforts  which  have  been  made  to  develop  and  maintain  strains 
and  varieties  of  the  standard  commercial  vegetables  peculiarly 
adapted  for  specific  purposes  have  proved  decidedly  successful. 
The  crops  now  well  in  hand  are  lettuce,  cauliflower,  cabbage,  beets, 
and  tomatoes.     Others  will  be  taken  up  as  rapidly  as  possible. 

The  Arlington  Farm,  which  is  the  Department's  field  laboratory 
in  plant  industry,  has  developed  into  the  most  intensive  enterprise 
of  this  character  in  America.  The  investigations  under  way  at  the 
farm  are  larger  and  more  varied  than  those  upon  any  similar  farm 
in  the  United  States. 
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FRUIT    INVESTIGATIONS. 

From  the  citrange-orange  crosses  it  is  hoped  to  obtain  fruits  nearly 
if  not  quite  equal  in  quality  to  the  varieties  of  oranges  now  grown 
and  at  the  same  time  possessing  greater  hardiness,  enabling  them  to 
resist  the  occasional  severe  freezes  which  cause  so  much  damage  in 
the  orange  districts. 

Date  culture. — The  successful  ripening  at  the  Department  gar- 
dens in  Arizona  and  California  of  many  of  the  best  types  of  dates  has 
led  to  a  greatly  increased  interest  in  the  possibilities  of  commercial 
date  culture  in  this  country.  Because  of  the  great  cost  of  establish- 
ing a  date  orchard  the  Department  has  followed  the  policy  of  intro- 
ducing and  testing  at  its  own  gardens  in  advance  of  general  distribu- 
tion the  best  varieties  of  dates  from  the  Old- World  deserts,  so  that 
growers  may  be  accurately  advised  as  to  the  varieties  most  likely  to 
succeed  in  specific  localities.  At  the  same  time,  in  order  to  familiarize 
growers  with  the  cultivation  and  care  of  the  trees  and  the  harvesting 
of  the  fruit,  many  thousands  of  seeds  of  the  best  varieties  of  dates 
have  been  distributed.  New  methods  of  propagation  are  being 
worked  out  to  permit  of  the  rapid  dissemination  of  these  new  vari- 
eties in  the  regions  to  which  they  are  adapted. 

Fig  culture. — The  United  States  now  produces  annually  only 
about  200  tons  of  Smyrna  figs,  while  2,000  tons  of  that  type  are 
imported. 

The  finest  types  of  the  Smyrna  fig  are  produced  in  the  Meander 
Valley  in  Asia  Minor.  Investigations  have  shown  that  in  California 
the  foothills  of  the  Sierra  Nevada  Mountains  bordering  on  the  San 
Joaquin  and  Sacramento  valleys  on  the  east  form  just  such  a  region 
as  the  Meander  Valley,  thougli  vastly  larger  in  extent.  It  is  con- 
fidently believed  that  somewhere  in  this  warm  foothill  belt  will  be 
found  the  best  fig  region  in  this  country.  In  order  to  demonstrate 
this  at  as  early  a  date  as  possible,  the  Department  leased  a  seedling- 
fig  orchard  at  Loomis,  CaL,  situated  some  400  feet  above  the  valley 
floor.  This  orchard  was  planted  some  twenty-five  years  ago  with 
seed  of  the  best  Smyrna  figs.  About  half  of  the  seedlings  produced 
there  are  good  edible  varieties,  the  other  half  being  caprifigs.  From 
this  collection  the  Department  has  distributed  to  growers  in  the  foot- 
hills and  cool  coastal  valleys  a  special  collection  of  Smyrna  figs,  with 
appropriate  caprifigs.  It  is  believed  that  within  three  years  it  will 
be  possible  to  determine  definitely  the  localities  best  suited  to  the 
production  of  figs  of  the  highest  quality. 

studies  in  blueberry  culture. 

In  the  annual  reports  for  190S  and  1909  reference  was  made  to 
experiments  on  the  domestication  of  the  blueberry.  A  publication 
has  since  been  issued  describing  the  principles  of  culture  of  these 
peculiar  plants  and  showing  the  reasons  for  failure  in  most  of  the 
early  attempts  to  grow  them.  The  propagation  of  selected  plants 
by  cuttings  and  other  methods  has  also  been  accomplished,  and 
there  is  every  prospect  that  effective  methods  of  field  culture  will 
be  developed  and  that  selected  varieties  having  fruits  of  large  size 
and  other  desirable  qualities  can  be  grown.  Experiments  are  now 
in  progress  with  a  variety  bearing  berries  moro  than  half  an  inch 
in  diameter. 
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field  investigations  in  pomology. 

Fruit  marketing,  transportation,  and  storage  investiga- 
tions.— These  investigations  have  related  primarily  to  the  handling 
of  table  grapes,  lemons,  and  apples  in  California,  oranges  in  Florida, 
and  peaches  in  Georgia,  the  object  being  to  ascertain  the  causes  of 
loss  through  decay  of  fruit  in  transit;  to  determine  methods  of 
handling  it  which  will  reduce  the  loss  to  a  minimum;  and  to  secure 
information  relative  to  the  proper  methods  of  caring  for  it  prior  to 
and  during  storage.  In  the  transportation  work  in  California  and 
Florida,  the  behavior  in  transit  of  grapes,  lemons,  and  oranges 
handled  under  the  prevailing  commercial  conditions  was  contrasted 
with  fruit  so  carefully  handled  that  injury  to  individual  fruits  was 
reduced  to  a  minimum.  The  results  in  practically  every  case 
emphasized  the  fact  that  loss  in  general  is  proportionate  to  the 
amount  of  injury  that  the  fruit  receives  prior  to  or  during  packing. 

Viticultural  investigations. — The  eleven  experimental  vine- 
yards established  in  different  sections  of  California  are  now  yielding 
important  results  with  regard  to  varietal  adaptations  to  different  soil 
types  and  diverse  climatic  conditions,  congeniality  of  Vinifera  varie- 
ties on  resistant  stocks,  and  the  value  of  a  large  number  of  direct 
producers. 

Material  progress  has  been  made  in  the  investigation  of  the  Rotun- 
difolia  group  or  grapes,  especially  with  regard  to  varieties  and  meth- 
ods of  pruning  and  training. 

Investigations  in  the  Middle  Atlantic  States  have  demonstrated 
that  with  the  application  of  proper  methods  grape  culture  in  this 
region  may  again  be  made  as  successful  as  it  was  in  former  years. 

Fruit-district  investigations. — In  connection  with  the  fruit- 
district  work  the  study  of  the  adaptability  of  fruit  varieties  to  the 
Ozark  region  has  been  completed  during  the  past  year  and  consider- 
ably extended  in  certain  sections  of  Oklahoma,  Kansas,  Nebraska, 
and  the  central  and  southern  Great  Plains  area. 

GREENHOUSES,  GARDENS  AND  GROUNDS. 

The  gardens  and  grounds  of  the  Department  have  continued 
under  the  care  of  the  Bureau  of  Plant  Industry.  A  gradual  readjust- 
ment of  the  grounds  to  meet  the  changes  incident  to  the  erection  of 
new  buildings  and  the  removal  of  older  structures  has  been  made. 

PROGRESS  IN  PLANT  INTRODUCTION. 

The  possibilities  which  lie  in  the  introduction  of  the  wild  relatives 
of  cultivated  plants  and  in  the  breeding  of  them  with  well-known 
domesticated  forms  have  become  apparent  to  a  wide  circle  of  official 
and  private  experimenters  throughout  tne  country.  In  order  to 
meet  the  demand  for  these  wild  plants,  which  in  themselves  are  little 
more  than  curiosities,  a  world  search  is  being  carried  on  by  hundreds  of 
correspondents  of  the  Office  of  Foreign  Seed  and  Plant  Introduction. 
The  time  required  to  secure  and  place  in  the  hands  of  an  experimenter 
some  foreign  species  of  plant  which  he  wishes  to  hybridize  is  rapidly 
being  reduced  to  a  negligible  quantity,  and  the  stimulus  afforded  in 
the  creation  of  new  varieties  suited  to  peculiar  local  conditions  is  of 
great  and  lasting  benefit. 
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An  agricultural  explorer  of  the  Department  has  spent  the  year  ex- 
ploring the  plant  resources  of  southwestern  Asia  and,  although  meet- 
ing with  many  unexpected  difficulties,  has  pushed  his  way  into  Chinese 
Turkestan. 

INVESTIGATIONS    IN    FARM    MANAGEMENT. 

The  Department  has  continued  its  study  of  the  methods  and 
practices  of  successful  farmers,  giving  special  attention  to  those 
types  of  farming  which  have  maintained  productiveness  over  a  long 
period  of  years.  At  the  same  time  it  has  been  carrying  to  the  farmer 
in  a  practical  way  many  of  the  scientific  facts  brought  out  in  its 
research  investigations.  Much  of  the  demonstration  work  is  being 
carried  on  in  close  cooperation  with  the  state  agricultural  colleges 
and  experiment  stations. 

Southern  farm  management. — In  the  farm-management  demon- 
stration work  in  the  Southern  States  emphasis  has  been  placed  on 
the  importance  of  winter  legumes  as  a  means  of  putting  humus  into 
the  soil  and  preventing  leaching  and  soil  washing  and  as  hay  crops 
in  a  more  diversified  type  of  farming.  A  phase  of  this  work  is  the 
teaching  of  farmers  to  grow  their  own  supply  of  seed  of  these  legumes. 
In  certain  parts  of  the  South,  where  the  area  of  cotton  has  been  cut 
down  because  of  the  ravages  of  the  boll  weevil,  farmers  have  been 
encouraged  to  grow  soy  beans  as  a  possible  substitute  for  cotton  seed 
in  the  production  of  oD.  The  same  machines  that  are  used  for 
extracting  cotton-seed  oil  can  be  employed  for  extracting  the  oil 
from  soy  beans.  The  vines  and  the  cake  residue  are  also  valuable 
stock  feeds.  Cropping  systems  have  been  devised  for  southern 
farmers  entering  upon  some  kind  of  live-stock  farming.  Many  of 
the  industrial  schools  of  the  South  are  giving  attention  to  farming. 
The  Department  is  cooperating  with  these  institutions  in  devising 
plans  of  management  which  shall  teach  correct  principles  of  crop 
rotation,  tillage,  and  fertilizing. 

Northern  farm  management. — In  addition  to  the  study  of 
farm  practice  throughout  the  Northern  States,  the  attempt  has 
been  made  to  assist  individual  farmers,  where  located  in  typical 
sections,  in  planning  their  farm  operations.  In  Maine  personal 
work  in  demonstrating  the  method  and  value  of  the  home  mixing  of 
commercial  fertilizers  was  taken  up  with  more  than  1,200  farmers. 
It  has  been  shown  that  good  crops  of  potatoes,  clover,  and  corn  can 
be  grown  on  some  of  the  agriculturally  abandoned  hill  lands  of  south- 
ern New  York  if  attention  is  given  to  better  strains  of  seed,  more 
thorough  tillage,  and  in  many  instances  the  use  of  lime.  In  northern 
Michigan,  Wisconsin,  and  Minnesota  are  extensive  areas  of  compara- 
tively cheap  cut-over  hardwood  and  pine  lands,  varying  greatly 
in  quality  and  requiring  distinctly  varying  types  of  farming  for  the 
greatest  success.  These  types  are  being  worked  out  and  vary  from 
dairying  and  hay  farming  on  the  heavier  soils  to  the  growing  of  seed 
crops,  such  as  clover,  hairy  vetch,  and  rye,  on  the  lighter  soils.  An 
agricultural  survey  of  Iowa,  showing  the  types  of  farming  prevail- 
ing in  each  section  of  the  State  and  the  main  agricultural  problems 
needing  attention,  has  been  completed.  In  Missouri  a  farm-manage- 
ment organization  of  200  farmers  from  all  over  the  State  is  attempt- 
ing to  revise  the  systems  of  farming  there  along  improved  lines 
suggested  by  the  Department. 
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Western  farm  management. — Nowhere  is  the  study  of  farm 
experience  of  greater  importance  than  in  the  West,  where  farming 
is  different  from  anywhere  else  in  the  United  States.  Each  farm  is 
in  a  sense  an  experiment  station,  and  the  experiences  of  the  indi- 
vidual larmers  are  of  great  importance  in  formulating  wise  plans  of 
farming.  Satisfactory  cropping  systems  and  farm  methods  have 
been  worked  out  for  parts  of  western  Kansas,  Nebraska,  and  eastern 
Colorado.  The  recommendations  of  the  Bureau  on  tillage  practices 
in  the  upper  Columbia  River  Basin  have  been  widely  adopted. 

Farm  organization  and  operation. — The  man  and  labor  hours 
required  to  grow  farm  crops  and  do  all  kinds  of  farm  work  are  being 
studied  in  detail  on  more  than  100  farms.  The  records  thus  secured 
show  just  what  it  costs  to  produce  a  quart  of  milk,  a  bushel  of  corn, 
a  colt  of  definite  age,  and  the  like.  These  data  wall  later  become  the 
basis  for  determining  the  profits  of  various  farm  enterprises  under 
widely  varying  conditions.  In  New  Hampshire  a  farm-to-farm  sur- 
vey of  four  townships  was  made  to  study  the  relation  of  profits  to 
the  type  of  farming  followed.  The  results  bring  out  strongly  the  im- 
portant places  occupied  by  fruit  and  poultry  on  the  farm.  Studies 
have  been  made  of  farm  investments  and  of  the  details  of  machinery 
and  tools  required  in  different  tvpes  of  farming.  It  has  been  found 
that  usually  only  about  one-half  the  capital  invested  in  farming  is 
in  the  land,  the  remainder  being  in  building  equipment,  tools,  and 
live  stock.  Xot  infrequently  men  buying  farms  put  all  their  money 
into  the  land  and  then  struggle  for  years  with  inadequate  working 
capital  to  make  a  living,  whereas  if  a  judicious  division  of  the  invest- 
ment at  the  outset  had  been  made  a  much  more  productive  and 
profitable  plant  would  have  resulted. 

Prickxy-pear  investigations. — The  past  severe  winter  has  shown 
that  the  spineless  forms  of  prickly  pear  must  be  confined  to  regions 
even  farther  south  than  was  previously  announced.  This  is  particu- 
larly true  in  the  regions  from  Texas  to  Florida.  Investigations  indi- 
cate, contrary  to  general  belief,  that  prickly  pears  breed  true  to  seed. 
The  spiny  species  native  to  southern  Texas  are  giving  great  promise 
as  a  cultivated  farm  crop.  Thousands  of  cattle  have  been  "  roughed  " 
through  on  this  feed  the  past  year,  and  several  dairies  have  depended 
on  it  alone  for  their  roughage.  Both  dairy  cows  and  other  cattle  do 
well  with  no  other  roughage. 

Weeds  and  tillage. — Methods  of  eradicating  quack-grass,  or 
witch-grass;  perennial  morning-glory,  or  bindweed;  and  wild  onions 
have  been  worked  out  on  the  basis  of  their  agronomic  habits,  and 
extensive  demonstrations  are  in  progress  to  bring  these  facts  home 
to  farmers  in  different  parts  of  the  country.  Work  on  the  relation 
of  weeds  to  the  tillage  needs  of  corn  is  being  continued  on  160  farms 
in  32  States.  Kesults  of  this  work  to  date  seem  to  indicate  that  the 
primary  object  of  corn  tillage  is  the  destruction  of  weeds. 

Farm  practice. — The  possibility  of  curing  hay  by  artificial  drying 
has  been  shown  to  be  practicable  for  regions  like  the  South,  where  it  is 
difficult  to  cure  hay  because  of  untimely  rainfall.     A  drier  that  cures 

freen  alfalfa  in  25  minutes  into  a  very  superior  hay  at  a  nominal  cost 
as  been  designed  and  constructed  bv  the  Department.  The  study 
of  farm  practice  in  the  use  of  commercial  fertilizers  has  resulted  in  the 
publication  of  a  Farmers'  Bulletin  dealing  with  this  subject  in  the 
oouth.     Studies  of  pastures  have  shown  their  growing  importance  in 
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the  production  of  cheap  beef.  The  run-down  condition  of  pastures 
in  many  sections  is  being  studied  with  special  reference  to  their 
rejuvenation.  In  the  clearing  up  of  logged-off  land,  promising  new 
methods  for  burning  stumps  which  appear  to  be  cheaper  than  the 
use  of  powder  and  the  donkey  engine,  although  slower,  have  been 
devised. 

FARMERS'    COOPERATIVE    DEMONSTRATION    WORK. 

The  demonstration  work  among  southern  farmers  is  rapidly  in- 
creasing. Organized  in  1904  for  the  purpose  of  fighting  the  boll 
weevil  in  Texas,  this  work  has  now  extended  to  all  of  the  Southern 
States. 

The  problem  of  meeting  the  advance  of  the  weevil  in  the  South  is 
a  complex  one.  Southern  farmers  for  years  have  raised  cotton  and 
depended  upon  it  to  furnish  home  necessities  and  supplies.  A  credit 
system  has  prevailed  under  which  the  cotton  farmer,  whether  owner 
or  tenant,  runs  twelve  months  behind.  When  cotton  fails,  his  credit 
fails;  hence  the  necessity  for  a  change  of  methods. 

Wnen  the  boll  weevil  came,  bankers  and  business  men  lost  confi- 
dence and  extensive  local  panics  resulted.  With  his  cash  crop  cut 
off  the  necessary  food  crops  for  man  and  stock  had  to  be  grown  on 
the  farm.  It  was  necessary  to  teach  and  demonstrate  diversifica- 
tion of  crops  in  order  that  the  farmers  might  be  able  to  raise  cotton 
at  a  profit  and  in  sufficient  quantities  to  meet  the  world's  demands, 
and  the  Department  has  undertaken  to  show  how  to  produce  paying 
crops  even  where  the  weevils  are  numerous. 

From  1904  to  1909  there  was  an  increase  from  1  to  362  agents  in 
the  field.  The  number  has  now  reached  450,  and  the  demand  for 
more  is  urgent.  More  than  75,000  farmers  are  receiving  direct 
instruction  on  their  farms.  This  work  has  greatly  increased  the 
supply  of  humus  and  the  use  of  legumes  in  soils  wasted  by  long- 
continued  cultivation  in  cotton.  It  has  caused  lands  to  be  plowed 
deeper  from  year  to  year  and  seed  beds  to  be  more  thoroughly  pre- 

Eared.  Cultivation  is  becoming  more  intensive,  seed  selection  of 
oth  corn  and  cotton  more  general,  and  farming,  as  a  rule,  more 
profitable. 

In  1909  figures  from  a  large  number  of  demonstrators  showed  a 
comparative  increase  of  from  50  to  400  per  cent  in  the  average  yield 
of  standard  crops,  and  the  figures  for  1910  indicate  similar  results. 

One  of  the  striking  features  of  the  work  of  1909  and  1910  is  that 
in  thousands  of  cases  an  average  crop  of  cotton  has  been  made  in 
spite  of  the  weevil  by  following  the  directions  of  the  Department, 
whereas  others  in  the  same  localities  who  have  not  carried  out  these 
instructions  have  failed  to  make  a  crop.  This  is  conspicuously  true 
in  the  alluvial  sections  of  Texas,  Louisiana,  and  Mississippi.  The 
methods  advocated  are  being  rapidly  adopted  by  farmers  in  boll- 
weevil-infested  territory  and  are  fast  being  recognized  as  the  best 
means  yet  presented  or  raising  a  crop  of  cotton  in  spite  of  the  boll 
weevil.  This  means  the  restoration  of  confidence  and  credit  and 
prevents  the  abandonment  of  farms  and  the  emigration  of  labor  to 
other  fields. 

Marked  changes  in  general  farm  methods  and  in  the  economic 
life  of  the  people  do  not  take  place  in  a  single  y^ar.  The  few  demon- 
strations in  each  neighborhood  the  first  year  at  tract  attention  and 
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dispel  doubt,  the  second  year  brings  increasing  success,  and  the 
third  year  usually  marks  the  beginning  of  the  general  adoption  of 
the  changed  methods,  though  time  is  required  to  make  the  adoption 
universal  and  thorough  in  a  community. 

Special  work  is  done  in  advance  of  the  weevil  to  prepare  the 
farmers  to  meet  the  new  conditions.  During  the  seasons  of  1910  and 
1911  this  effort  is  being  and  will  be  exerted  within  a  few  hundred 
miles  of  that  great  semicircular  line  which  marks  the  boll  weevil's 
advance,  and  it  is  hoped  that  the  panic  and  business  depression 
usually  accompanying  the  invasion  of  the  weevil  will  thus  be  avoided. 

PROGRESS    IN   FORAGE-CROP    INVESTIGATIONS. 

Breeding  improved  forage  crops. — For  most  of  the  farming 
areas  of  the  country  experience  and  much  experimenting  have 
determined  the  most  valuable  forage  crops.  Thus,  timothy  and 
red  clover  are  of  paramount  importance  in  the  northern  part  of  the 
country  and  alfalfa  in  the  West,  while  in  the  South  among  the  several 
forage  crops  used  cowpeas  are  perhaps  of  highest  value.  Each  of 
these  crops  consists  of  numerous  varieties  and  strains,  some  of  much 
higher  value  than  others.  The  isolating  of  the  best  strains  by 
selection  and  the  combining  of  the  good  features  of  two  or  more 
varieties  by  hybridizing  have  already  yielded  valuable  results,  and 
extensive  work  of  this  kind  is  now  being  prosecuted. 

New  forage  crops. — Many  new  forage  crops  from  all  parts  of  the 
world  are  being  tested  each  year.  Only  a  few  of  these  possess  suffi- 
cient value  to  compete  with  the  crops  now  .grown.  In  a  few  cases, 
however,  these  introductions  prove  to  be  of  striking  value.  At  least 
four  such  plants  recently  introduced  have  given  such  admirable 
results  that  there  can  be  little  question  that  they  will  prove  of  great 
value. 

CONGRESSIONAL   SEED   DISTRIBUTION. 

The  distribution  of  seeds  and  plants  upon  Congressional  order  has 
continued  along  much  the  same  lines  as  in  the  preceding  year.  The 
demand  for  vegetable  and  flower  seeds  proved  greater  than  ever 
before.  Certain  changes  in  the  method  of  mailing  packeted  seeds 
have  obviated  the  necessity  for  rehandling  by  the  postal  authorities 
in  the  Washington  City  post-office,  thereby  reducing  the  labor  and 
facilitating  the  mailing  of  the  seeds.  The  packeting,  assembling, 
and  mailing  have  been  satisfactorily  done  under  contract. 

In  connection  with  the  seed  distribution,  an  effort  to  propagate 
Dutch  bulbs  successfully  has  been  continued  with  encouraging  results. 
Climatic  conditions  in  the  Puget  Sound  region,  where  the  work  is 
being  done,  appear  to  be  favorable,  and  it  is  hoped  that  a  sufficient 
Quantity  can  eventually  be  produced  to  furnish  the  supply  used  for 
Congressional  distribution. 

FOREST  SERVICE. 

In  my  report  of  last  year  I  estimated  the  total  stand  of  merchant- 
able timber  on  the  National  Forests,  exclusive  of  those  in  Alaska,  at 
about  400  billion  board  feet.  Revised  and  more  accurate  estimates 
of  this  stand,  obtained  during  the  past  }rear,  indicate  a  total  on  the 
Forests  of  the  continental  United  States  of  about  530  billion  board 
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feet.  Though  the  aggregate  is  so  great  it  shows  a  low  average  stand — 
under  4,000  board  feet  per  acre.  It  is  true  that  a  considerable  acreage 
of  National  Forest  land  lies  so  high  that  it  will  never  furnish  much 
merchantable  timber,  and  that  much  other  land  is  too  arid  to  grow 
such  timber,  although  it  supports  a  protective  cover  which  must  be 
maintained  for  the  sake  of  its  influence  upon  water  supplies. 

The  cutting  which  now  takes  place  does  not  offset  the  increase. 
Even  the  exceptional  fires  of  the  summer  of  1910 — fires  due  to  such 
an  extraordinary  combination  of  natural  conditions — hardly  wiped 
out  the  increment  of  the  year. 

NATURAL   AND   ARTIFICIAL   REFORESTATION. 

Where  it  may  be  a  matter  of  waiting  for  centuries  if  the  forest  were 
to  be  left  to  accomplish  its  own  return  to  the  areas  from  which  i  t  has 
been  completely  dislodged,  artificial  reforestation  must  be,  anH  is 
being,  undertaken  at  once.  The  work,  hitherto  mainly  experimental, 
is  now  entering  on  what  promises  to  be  a  practical  and  successful 
stage;  extensive  experimentation  must  nevertheless  be  continued, 
along  with  practical  work  where  the  means  of  making  this  a  success 
have  been  found,  in  order  that  the  field  which  lies  open  may  be 
covered  in  every  part. 

Especially  encouraging  has  been  the  progress  made  with  direct 
sowing  of  the  Forests.  Not  only  have  a  large  number  of  methods 
been  given  experimental  test,  but  also  definite  and  valuable  results 
have  been  obtained  in  some  regions.  Over  9,000  acres  in  all  were 
sown  during  the  year,  while  some  planting  or  sowing  was  done  on 
practically  every  National  Forest.  The  work  will  continue  during 
the  present  year  on  a  much  larger  scale. 

Keforestation  must  follow  lumbering  as  well  as  fire  if  the  Forests 
are  to  be  both  permanent  and  fully  useful.  The  methods  of  cutting 
employed  by  the  Forest  Service  are  always  planned  with  especial 
reference  to  bringing  about  such  reproduction  as  is  desired.  The 
natural  reforestation  which  can  be  obtained  through  lumbering  when 
the  latter  is  made  a  means  of  applying  forestry-  has  many  advan- 
tages over  the  natural  reforestation  already  described  as  taking  place 
on  the  burned  areas  of  the  Forests.  Instead  of  having  large  areas 
on  which  there  are  no  seed  trees,  careful  selection  and  reservation  is 
made  of  trees  so  spaced  and  situated  as  to  insure  ample  seed  dis- 
tribution wherever  room  is  opened  for  new  growth.  Instead  of  hav- 
ing a  substitution  of  valueless  or  inferior  trees  for  those  most  valua- 
ble, the  cuttings  are  planned  with  reference  to  removing  from  the 
forest,  so  far  as  possible,  undesirable  species. 

The  work  of  reforestation  is  so  important  that  I  consider  it  justi- 
fies and  demands  immediate  provision  for  pushing  it  forward,  and  I 
therefore  purpose  to  ask  from  Congress  an  increase  of  $180,000  in  the 
funds  available  for  it. 

The  fact  that  reforestation  is  to  be  brought  about  partly  by  the 
actual  outlay  of  money  for  sowing  and  planting,  partly  by  permit- 
ting the  forest  to  sow  itself  and  protecting  the  young  growth  from 
fire  after  it  has  become  established,  roenforccs  the  statement  that 
National  Forest  administration  means,  for  one  thing,  an  increase  in 
the  investment.  Expenditures  for  artificial  reforestation  are  obvi- 
ously investments.     It  is  just  as  obviously  immaterial  by  what  meth- 
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ods  the  new  stock  is  established,  so  long  as  it  is  obtained.  Whether 
hand-sown  or  tree-sown,  if  it  is  growing  it  represents  an  increase  of 
capital  account.  It  is  worth  remembering  that  only  a  part  of  the 
yearly  cost  of  National  Forest  administration  and  protection  goes  to 
pay  tor  the  transaction  of  current  business.  Another  part  is  spent 
to  protect  the  existing  stand  of  merchantable  timber  and  young 
growth,  while  a  third  part  is  laid  out  in  providing  more  material  for 
a  future  cut  through  natural  and  artificial  replacement. 

PERMANENT    IMPROVEMENTS    AND    FIRE    PROTECTION. 

For  the  last  four  years  Congress  has  made  a  specific  appropriation 
for  the  construction  and  maintenance  of  permanent  improvements 
on  the  National  Forests.  The  amount  thus  appropriated  for  the 
year  1910  was  $600,000.  Of  this,  something  less  than  $60,000  was 
spent  for  mamtenance  of  improvements.  The  experience  of  the 
past  summer  proved  conclusively  how  valuable  these  improvements 
are  and  how  great  is  the  need  that  they  should  be  multiplied. 

During  the  past  season  there  have  been  unusually  severe  forest 
fires  in  nearly  every  part  of  the  country.  The  National  Forests 
have  suffered  to  a  greater  extent  than  at  any  time  since  their  estab- 
lishment. 

The  fires  of  1910  were  primarily  due  to  a  severe  drought,  which 
extended  throughout  the  country  and  which  in  the  Northwest  was 
the  most  severe  ever  known,  so  far  as  official  records  show.  The 
spring  was  very  dry,  and  in  the  summer,  when  there  are  usually 
abundant  rains  in  the  mountains,  the  rainfall  was  exceedmgly  small 
and  very  localized.  The  region  most  affected  was  the  area  drained 
by  the  Columbia  River,  extending  from  the  ocean  to  western  Wyo- 
ming and  Montana.  In  most  places  there  was  practically  no  rainfall 
at  all  during  July  and  August. 

In  addition  to  the  drought,  the  past  season  was  characterized  in 
many  places  by  constant  high  winds,  which  rendered  fire  protection 
exceptionally  difficult.  The  smallest  escaping  spark  from  a  camp 
fire  or  burning  slash  pile  was  often  enough  to  start  a  blaze,  which, 
under  the  high  winds,  developed  into  a  dangerous  conflagration  in 
an  incredibly  short  time. 

In  the  Northwest  the  fires  began  to  be  numerous  in  June.  During 
July  they  increased  very  rapidly,  reaching  their  climax  during  the 
last  half  of  August.  The  Forest  officers  were  ordered  to  increase  their 
patrol  and  use  ever}r  measure  to  extinguish  the  flames.  With  the 
increase  of  the  fires,  it  soon  became  apparent  that  the  special  fund 
appropriated  by  Congress  was  entirely  inadequate  to  meet  the  situa- 
tion. Numerous  fires  were  then  burning  in  the  Forests  and  every 
day  new  ones  were  reported.  The  entire  forests  of  the  northern  Rocky 
Mountains  were  at  one  time  threatened  with  destruction.  Unless 
the  fires  had  been  checked  scores  of  towns  and  communities  would 
have  been  wiped  out  and  the  fives  and  homes  of  thousands  of  people 
imperiled. 

Early  in  September  the  flames  were  finally  subdued.  The  fires 
which  could  be  reached  by  roads  and  trails  were  largely  put  out 
through  the  crews  working  under  the  Forest  officers.  Those  fires  in 
the  inaccessible  areas  were  extinguished  finally  by  the  aid  of  timely 
rain  and  snow  storms.     While  the  aggregate  loss  of  life  and  property 
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was  large  and  the  cost  of  fighting  the  fires  about  a  million  dollars,  I  do 
not  hesitate  to  state  that  if  it  had  not  been  for  the  heroic  and  efficient 
work  of  the  Forest  officers,  many  millions  of  dollars'  worth  of  public 
and  private  property  would  have  been  destroyed,  and  probably 
many  lives  would  have  been  lost.  I  can  not  commend  too  highly  the 
self-sacrificing  work  of  the  local  Forest  officers,  who  toiled  day  and 
night,  week  after  week,  risking  their  lives  to  save  the  Forests. 

The  greatest  damage  was  done  by  the  great  fire  of  August  20  in 
northern  Idaho.  Many  fires  were  burning  at  that  time,  but  nearly 
all  of  them  were  under  control,  and  would  shortly  have  been  extin- 
guished had  it  not  been  for  a  terrific  hurricane  which  developed  and 
swept  all  fires  beyond  control.  Within  twenty-four  hours  there  was 
practically  a  continuous  fire  for  a  distance  of  over  100  miles. 

The  total  area  burned  over  during  the  season  amounts  to  over 
3,000,000  acres.  While  accurate  data  have  not  yet  been  received 
from  all  the  Forests,  it  is  probable  that  between  6  and  7  billion  feet 
of  timber  was  killed.  A  portion  of  this  can  still  be  cut  and  utilized, 
so  that  it  will  not  be  a  total  loss.  The  damage  in  money  can  not  be 
accurately  estimated  until  forest  surveys  are  made,  but  it  will  proba- 
bly reach  over  $25,000,000  if  both  merchantable  timber  and  young 
growth  are  considered. 

The  cost  of  fighting  the  fires  will  aggregate  a  little  over  a  million 
dollars.  This  is  a  large  sum,  but  it  represents  considerably  less  than 
1  per  cent  of  the  value  of  the  property  saved. 

It  is  to  be  deeply  regretted  that  there  was  a  large  loss  of  life  through 
these  fires.  Altogether  76  persons  in  the  employ  of  the  Forest  Service 
were  killed  in  fighting  the  fires.  All  of  these  men  were  temporary 
employees.  That  more  were  not  killed  was  due  to  the  skill  and  cool- 
ness of  the  forest  rangers.  Where  relatives  were  found,  the  bodies 
were  brought  out  and  every  help  possible  given  to  the  families. 
There  were  35  persons  killed  whose  relatives  could  not  be  located. 

There  were  a  number  of  men  injured  more  or  less  seriously.  Un- 
fortunately the  law  does  not  permit  paying  the  expenses  of  the  injured 
or  their  wages  after  they  ceased  their  work.  The  hospital  expenses 
of  these  men  were  met  by  private  subscription.  The  lied  Cross  con- 
tributed $1,000.  The  remaining  expenses,  including  expenses  of 
interment  of  the  dead,  were  borne  by  subscriptions  from  the  Forest 
officers  and  other  members  of  the  Forest  Service. 

The  chief  causes  of  the  fires  are  locomotives,  lightning,  carelessness 
in  burning  slashings,  and  incendiarism. 

Railroads  continue  to  be  responsible  for  a  large  number  of  fires. 
This  will  continue  to  be  the  case  until  the  locomotives  are  either 
equipped  with  efficient  spark  arresters  or  oil  is  used  for  fuel.  It 
should  be  said,  however,  to  the  credit  of  the  railroads,  that  during  the 
past  season  many  of  them  have  taken  an  active  part  in  assisting  in 
the  work  of  fire  protection  and  fire  fighting. 

One  of  the  most  prolific  sources  of  fire  and  one  which  is  uncon- 
trollable is  lightning.  There  are  scattered  throughout  the  forest 
innumerable  dead  trees  and  stubs.  During  the  past  season  there 
were  many  electric  storms  unaccompanied  by  rain.  In  nearly  every 
such  storm  some  tree  was  struck  and  a  fire  started.  These  occurred 
frequently  in  very  remote  and  inaccessible  places  and  resulted  in 
fires  which  were  very  disastrous  because  they  could  not  be  quickly 
reached. 
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Many  fires  are  chargeable  to  carelessness,  especially  in  leaving 
camp  fires  and  in  burning  slashings.     A  larger  patrol  service  would 

Erevent  to  some  extent  carelessness  in  the  use  of  fire  in  the  woods, 
ut  fundamentally  there  is  required  a  better  appreciation  on  the  part 
of  the  public  of  the  need  of  protection  from  fire. 

The  most  regrettable  fact  is  that  there  has  been  a  considerable 
amount  of  incendiarism.  While  it  is  very  difficult  to  prove  that  a 
given  fire  is  of  incendiary  origin,  circumstantial  evidence  has  shown 
that  many  incendiary  fires  were  started  during  the  past  season.  The 
situation  has  been  so  serious  that  I  have  offered  a  reward  for  the 
conviction  of  incendiaries. 

The  first  necessity  in  organizing  a  forest  for  protection  from  fire  is 
to  construct  roads  and  trails  in  order  that  the  different  parts  of  the 
forest  may  be  accessible  both  for  patrol  and  for  the  mobilization  of 
fire  fighters.  A  forest  in  which  there  are  inadequate  means  of  com- 
munication can  not  be  fully  protected  under  any  conditions.  With- 
out trails  it  is  impossible  properly  to  patrol  the  forest,  and  in  case  a 
fire  is  discovered  it  can  not  be  attacked  if  there  are  no  means  of 
transporting  quickly  to  it  men  and  fire-fighting  equipment.  The 
roads  and  trails  serve  also  as  an  aid  in  attacking  fires.  The  work  of 
constructing  roads  and  trails  has  been  pushed  as  fast  as  available 
funds  permitted.  There  have  been  so  far  built  about  5,500  miles  of 
roads  and  16,000  miles  of  trails.  Yet  this  is  only  a  beginning  when 
the  extent  of  the  Forests  is  taken  into  consideration. 

In  addition  to  roads  and  trails  it  is  necessary  to  construct  special 
fire  lines.  These  are  cleared  lines  through  the  woods  located  at 
critical  points  to  supplement  the  system  of  roads  and  trails  for  fire 
protection.  They  serve  both  to  check  fires  and  also  as  points  from 
which  to  fight  them.     Fire  lines  are  being  built  as  rapidly  as  possible. 

A  second  necessity  in  the  organization  of  the  Forest  is  a  proper 
equipment  for  the  prevention  of  fires  and  for  fighting  such  as  may  be 
started.  The  most  essential  primary  equipment  is  a  system  of 
telephone  lines  connecting  ranger  headquarters  and  lookout  stations. 

NATIONAL    FOREST    TIMBER    SALE    POLICY. 

It  must  always  bo  kept  in  mind,  as  I  pointed  out  in  my  report  a 
year  ago,  that  the  National  Forests  form  an  investment  which  has 
not  yet  become  fully  productive.  They  are  valuable  chiefly  for  three 
great  uses — water  conservation,  the  production  of  forage,  and  the 
production  of  timber.  The  first  use  is  already  well  developed,  so  far  as 
concerns  irrigation,  though  it  will  have  much  larger  development  in 
the  future.  But  of  the  available  water  power  on  the  Forests,  esti- 
mated to  be  in  the  neighborhood  of  15,000,000  horsepower,  only  the 
most  insignificant  fraction  has  as  yet  been  harnessed.  The  forage- 
producing  power  of  the  Forests  is  generally  utilized  now;  only  in 
the  most  inaccessible  mountain  regions  does  the  forage  crop  go  to 
waste,  and  the  increase  of  this  resource  must  take  place  primarily 
through  such  improvement  in  present  methods  as  will  enable  the 
areas  now  used  to  support  a  larger  amount  of  stock  than  at  present, 
rather  than  through  increases  in  the  grazing  area.  In  striking 
contrast  is  the  timber  crop.  Its  harvesting  is  confined  to  a  trifling 
part  of  the  total.     While  the  stockman  occupies  the  length  and 
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breadth  of  the  Forest  range,  the  lumberman  is  operating  only  along 
the  edges  of  the  vast  bodies  of  the  National  Forest  timber  which  the 
slow  centuries  have  ripened  for  the  ax. 

When  the  Forest  Service  first  took  charge  of' the  National  Forests, 
through  their  transfer  from  the  Department  of  the  Interior  on  Feb- 
ruary 1 , 1 905,  in  an  effort  to  open  them  to  use,  timber  sales  were  every- 
where encouraged.  Less  than  114,000  feet  of  timber  were  sold  during 
the  fiscal  year  1905,  at  an  average  stumpage  price  of  75  cents  per  thou- 
sand.. In  the  fiscal  year  1906  the  amount  sold  rose  to  nearly  300,000 
feet  and  the  average  stumpage  price  rose  to  SI. 72  per  thousand; 
while  in  1907  the  sales  exceeded  1,000,000,000  feet,  at  an  average 
stumpage  price  of  $2.42  per  thousand. 

Since  1907  the  totals  of  sales  have  been  much  smaller — in  1908 
not  much  over  one-third  of  the  1907  sales,  in  1909  not  much  over 
one-fourth,   and  in  1910  something  over  one-half. 

Following  the  fires  of  last  summer  an  abnormal  period  may  be 
anticipated.  As  a  result  of  those  fires  a  great  quantity  of  fire- 
killed  timber  is  in  the  Forests.  This  timber  must  be  utilized 
speedily  if  it  is  not  to  be  a  complete  loss.  It  is  the  part  of  economy 
to  have  it  lumbered,  even  though  it  has  to  be  sold  at  a  very  low 
price,  in  order  that  the  resulting  product  may  take  the  place  of  what 
would  ordinarily  be  sawed  from  green  timber.  In  the  regions  where 
fire-killed  timber  is  plentiful  the  cutting  of  any  other  material  will  so 
far  as  possible  be  suspended.  Every  effort  will  be  made  to  find 
purchasers,  large  as  well  as  small,  and  stumpage  will  be  offered  on 
very  liberal  terms.  It  is  hoped  that  in  this  way  the  general  and  local 
markets  may  be  led  to  absorb  a  large  part  of  the  manufactured  product 
of  the  fire-killed  timber  in  place  of  the  supplies  which  would  ordinarily 
be  drawn  from  undamaged  private  and  public  holdings. 

RANGE  MANAGEMENT. 

The  total  of  live  stock  of  all  kinds  which  used  the  National  Forest 
range  in  1910  under  pay  permits  fell  off  2.75  per  cent  in  comparison 
with  the  previous  year.  This  is  the  first  year  since  regulated  grazing 
began  that  there  has  not  been  an  increase.  The  cause  of  the  drop  is 
to  be  found  in  the  reduction  of  available  range  through  eliminations  of 
land  found  to  be  better  suited  to  other  uses  than  to  forest  purposes. 
Since  the  lands  excluded  by  these  eliminations  were  relatively  low- 
lying,  open,  and  accessible,  they  were  above  the  average  in  the  amount 
of  grazing  use  made  of  them. 

Decided  progress  was  made  during  the  year  toward  working  out 
methods  of  more  intensive  range  use,  and  some  of  the  methods  which 
have  been  experimentally  tested  were  taken  up  and  applied  by  stock- 
men on  their  own  holdings  with  good  results. 

The  receipts  from  grazing  were  last  year  for  the  first  time 
exceeded  by  the  receipts  from  timber  sales.  In  future  years  the 
present  relative  position  of  the  receipts  from  these  two  sources  is  not 
likely  to  be  reversed;  on  the  contrary,  from  now  on  the  receipts  from 
timber  may  be  expected  to  gain  steadily  upon  the  receipts  from 
grazing. 

FOREST   PRODUCTS    INVESTIGATION-. 

The  work  of  the  Forest  Service  for  the  public  is  not  confined  to 
applying  the  best  methods  of  management  to  the  use  of  the  water, 
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timber,  and  grazing  resources  of  the  National  Forests.  Study  is  also 
given,  so  far  as  is  possible  with  the  small  part  of  the  appropriation 
which  can  be  devoted  to  work  other  than  administrative,  to  all 
problems  whose  investigation  promises  to  promote  economy  in  the 
use  of  all  that  is  produced  by  our  Forests,  private  as  well  as  public, 
or  to  increase  their  yield  of  valuable  material.  The  investigations 
directed  to  this  end  comprise  both  investigations  of  Forest  products 
and  investigations  in  the  field  of  general  forestry. 

Because  of  the  opportunity  which  seems  to  me  to  be  clearly  open 
for  advancing  the  interests  of  Forest  preservation  through  the  study 
of  methods  of  getting  longer  or  better  service  from  given  classes  of 
material,  the  invention  of  improved  processes  of  extracting  wood 
products,  and  the  saving  of  waste,  I  desire  to  provide  for  an  expan- 
sion of  the  investigative  work  of  the  Forest  Service  along  these  lines, 
and  have  included  in  my  estimates  of  appropriations  needed  for  the 
year  1912  an  increase  of  $72,000  over  the  appropriation  for  the  cur- 
rent year  to  make  such  an  expansion  possible.  I  am  confident  that 
practical  results  are  within  reach  which  will  richly  repay  the  cost  of 
seeking  them. 

OTHER    INVESTIGATIONS. 

In  cooperation  with  various  States  studies  of  Forest  resources  and 
their  industrial  employment  were  continued.  Such  state  cooperative 
studies  have  in  view,  from  the  standpoint  of  the  State,  the  gathering 
of  data  needed  to  make  clear  what  legislative  or  administrative  course 
will  be  in  the  best  interest  of  the  State's  economic  and  industrial 
welfare,  and,  from  the  standpoint  of  the  Forest  Service,  an  enlarged 
knowledge  of  Forest  conditions  and  the  methods  by  which  our  For- 
ests may  be  made  most  useful. 

BUREAU  OF  CHEMISTRY. 
COLLECTION  AND  EXAMINATION  OF  FOODS  AND  DRUGS  UNDER  THE  LAW. 

The  inspection  and  examination  of  both  imported  and  domestic 
foods  and  drugs  have  been  steadily  extended  along  the  lines  estab- 
lished in  the  three  preceding  years,  while  at  the  same  time  the  pressure 
of  court  work  and  the  necessity  for  special  investigations  increase  in 
even  greater  proportion  as  the  work  develops.  The  total  number  of 
samples  analyzed  at  the  21  food  and  drug  inspection  laboratories 
during  the  past  fiscal  year  was  19,411 ;  of  the  9,571  interstate  samples 
about  40  per  cent  were  reported  as  illegal.  This  does  not  indicate 
at  all  the  condition  of  the  market,  as  usually  only  suspected  samples 
are  taken  and  the  inspectors  naturally  become  more  expert  in  this 
respect  as  their  experience  widens.  It  is,  however,  an  index  to  the 
effectiveness  of  the  food  control.  As  a  result  of  87,265  floor  inspec- 
tions, over  half  of  which  were  made  at  the  port  of  New  York,  8,217 
imported  foods  were  analyzed  and  about  37  per  cent  were  reported  as 
illegal.  By  this  is  meant  that  they  were  either  adulterated  or  mis- 
branded,  and  by  far  the  larger  number  fall  in  the  latter  class.  In  the 
prosecution  of  researches  in  connection  with  inspection  work  and  in 
cooperation  with  other  branches  of  the  Government  1,623  miscel- 
laneous samples  were  analyzed.  The  desultory  examination  of 
imported  products  received  at  nonlaboratory  ports  has  now  been 
systematized,  which  will  greatly  increase  the  efficiency  of  this  inspec- 
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tion,  the  leading  ports  within  the  jurisdiction  of  any  branch  labora- 
tory being  definitely  assigned  thereto.  Invoices  may  now  be  regu- 
larly inspected  and  examinations  made  more  often  than  was  possible 
heretofore.  In  addition  to  the  work  of  the  branch  laboratories  there 
should  be  considered  the  2,431  samples  examined  in  the  Washington 
Food  Inspection  Laboratory,  of  which  790  were  check  samples,  994 
samples  examined  in  the  Washington  Drug  Inspection  Laboratory,  of 
which  the  greater  part  were  original  samples,  and  about  1,229  inter- 
state samples  in  the  other  divisions  handling  extracts,  waters,  grains, 
and  cattle  foods,  a  total  of  approximately  4,654  interstate  samples 
examined  at  Washington. 

SPECIAL    FOOD    INVESTIGATIONS    AND    RESEARCHES. 

From  time  to  time  conditions  disclosed  by  inspection  or  questions 
raised  in  the  administration  of  the  law  render  it  necessary  to  make 
special  studies  of  certain  classes  of  foods  or  drugs  in  order  to  determine 
the  condition  of  the  output  as  a  whole,  fix  upon  reasonable  limits  of 
composition  and  sanitation  within  which  the  products  should  fall,  and 
if  possible  assist  the  producer  by  the  scientific  study  of  the  problem 
under  commercial  conditions,  in  meeting  the  new  requirements  and 
improving  the  material  in  question.  Investigations  of  this  char- 
acter have  been  conducted  especially  in  regard  to  fruit  products, 
dairy  products,  oysters,  and  fish.  Other  researches  are  of  a  purely 
scientific  character  looking  to  the  development  of  new  or  improved 
processes  as  in  some  of  the  fruit  work. 

DRUG    INSPECTION    AND    RELATED    RESEARCHES. 

The  quality  of  crude  drugs,  especially  those  received  at  the  New 
York  port,  continues  to  improve.  During  the  present  fiscal  year 
alone  the  character  of  certain  drug  importations  has  changed  mark- 
edly for  the  better,  as,  for  example,  in  the  case  of  henbane,  the  impor- 
tation of  the  spurious  variety  having  been  abandoned,  and  saffron, 
no  longer  containing  excessive  amounts  of  styles,  or  calendula  florets 
colored  with  coal-tar  dye,  etc.  The  inferior  materials  now  received 
are  due  principally  to  careless  handling  and  curing  rather  than  to 
gross  adulteration.  The  medicinal  preparations  received,  however, 
continue  to  be  characterized  in  many  cases  by  mislabeling  as  to  the 
presence  of  alcohol,  ether,  opium,  morphine,  etc.,  or  extravagant  or 
misleading  claims  as  to  their  efficacy.  An  especially  reprehensible 
practice  is  the  importation  of  cough  lozenges,  tonic  pills,  etc.,  con- 
taining opium  or  morphine.  Sometimes  these  are  offered  especially 
for  the  use  of  those  addicted  to  the  morphine  habit,  and  again  as  a 
cure  for  consumption  and  other  diseases.  Goods  of  this  nature,  put 
up  attractively  as  a  confection  and  recommended  for  children's  dis- 
eases, can  be  indiscriminately  sold  and  be  productive  of  great  harm. 
Vigorous  efforts  are  made  to  apprehend  such  products  and  prohibit 
their  entry  as  dangerous  to  health. 

The  general  character  of  adulteration  is  the  same  in  the  domestic 
as  in  the  imported  drug  products.  Especial  attention  has  been 
given,  both  in  connection  with  the  operations  of  the  Post-Office  in 
obtaining  fraud  orders  and  by  independent  work  under  the  food  and 
drug  law,  to  the  proper  control  of  the  proprietary  and  patent  medi- 
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cines  advertised  as  cancer,  consumption,  and  epilepsy  cures,  and  the 
proper  labeling  of  headache  remedies,  cough  sirups,  etc.,  which  con- 
tain habit-forming  drugs  and  are  indiscriminately  taken  by  the 
general  public  without  knowledge  of  their  dangerous  properties. 
Infant  remedies  containing  morphine  or  codein  are  a  peculiarly 
flagrant  instance  of  this  abuse,  while  in  other  cases  the  materials 
offered  are  harmless  but  ineffective  and  are  sold  for  much  more  than 
their  value,  constituting  merely  a  fraud.  The  work  on  medicated 
soft  drinks  has  been  continued  and  of  the  15  new  brands  examined 
this  year  all  were  found  to  contain  caffein  and  6  showed  small  amounts 
of  cocain.  The  indiscriminate  use  of  the  latter  drug  is  one  of  the 
most  insidious  of  the  threatening  evils  in  this  line,  its  illicit  sale  even 
among  children  having  been  discovered  in  some  localities. 

The  educational  feature  of  the  work  pertaining  to  the  use  of  rem- 
edies or  beverages  containing  habit-forming  drugs  was  felt  to  be  so 
essential  in  safeguarding  the  public  health  that  a  popular  bulletin 
was  issued  on  the  subject  and  given  a  wide  distribution,  awakening 
the  keenest  interest  in  the  press  and  among  physicians,  as  well  as 
among  the  general  public. 

Research  work  on  the  improvement  of  methods  for  the  determi- 
nation of  synthetic  products  such  as  acetanilid,  salicylic  acid,  anti- 
pyrin,  codein,  etc.,  constitutes  an  important  part  of  the  work,  inas- 
much as  it  is  necessary  to  verify  accurately  the  amounts  declared  on 
the  labels  of  the  many  remedies  in  which  they  appear  as  the  most 
important  constituent.  The  origin  and  sophistication  of  essential 
oils,  such  as  peppermint  and  wintergreen,  are  subjects  of  an  extensive 
investigation  to  determine  whether  different  varieties  of  plants  grown 
under  different  conditions  yield  oils  varying  from  the  pharmacopoeial 
standards,  and  to  establish  methods  for  the  satisfactory  discrimina- 
tion between  the  mixtures  of  substitutes  and  the  genuine  articles. 

An  extensive  investigation  of  the  character  of  the  various  glacial 
phosphoric  acids  on  the  market  was  made,  the  results  showing  plainly 
that  this  product  consists  of  variable  mixtures  of  meta-,  pyro-,  and 
ortho-phosphoric  acids  with  varying  amounts  of  sodium  phosphate. 
It  also  appeared  that  the  reversion  of  the  glacial  acid  occurred  not 
only  in  commercial  brands  but  in  pure  meta-phosphoric  acid  made  in 
the  laboratory.  Obviously  an  article  of  such  variable  composition 
should  not  be  used  in  manufacturing  medicines  or  compounding 
prescriptions. 

BUREAU  OF  SOILS. 

SOIL    SURVEY. 

The  Bureau  of  Soils  has  vigorously  prosecuted  the  study  of  the  soil 
resources  of  the  United  States  during  the  past  year  through  both  field 
service  and  laboratories. 

Soil  surveys  were  carried  on  in  fifty-nine  different  areas  in  twenty- 
six  different  States,  and  as  a  result  22,762  square  miles  were  covered  in 
detailed  work  and  79,108  square  miles  of  reconnoissance  surveys, 
mainly  in  the  Great  Plains  region.  A  total  area  of  359,564  square 
miles,  or  230,120,960  acres,  have  been  surveyed  and  mapped  since 
active  field  work  was  begim  in  1899.  General  interest  m  the  soil 
survey  work  has  rapidly  increased.  The  interests  served  by  and  the 
agricultural  development  resulting  from  these  surveys  are  very  large, 
though  not  readily  expressed  in  figures. 
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The  Survey  has  cooperated  during  the  year  with  state  organizations 
in  New  Yorl£,  Pennsylvania,  New  Jersey,  West  Virginia,  North  Caro- 
lina, Alabama,  Mississippi,  Missouri,  Wisconsin,  and  Washington. 
State  funds  have  been  used  to  facilitate  and  expedite  the  soil  survey 
work  in  localities  of  especial  interest  to  the  local  state  authorities. 

With  the  final  occupation  of  the  arable  lands  of  the  country,  which 
has  been  practically  accomplished,  and  coincident  with  the  rapidly 
increasing  population,  it  is  clear  that  the  pioneer  methods  of  agricul- 
ture are  inadequate  for  the  increasing  needs  of  our  people.  The  time 
has  come  when  a  more  intensive  and  more  stable  system  of  agricul- 
ture must  prevail.  The  basis  for  this  change  is  the  intelligent  use 
and  control  of  our  soil  resources. 

In  the  Eastern  States  adjacent  to  the  larger  markets  the  situation 
is  due  to  a  too  widespread  adhesion  to  methods  of  the  past.  The 
soils  of  the  Eastern  States,  however,  are  fundamentally  sound  and 
are  as  well  suited  now  to  intensive  and  intelligent  culture  as  they 
were  originally  to  pioneer  and  extensive  use.  There  is  abundant 
evidence  that  with  a  thorough  knowledge  of  the  soils  and  the  intelli- 
gent application  of  modern  intensive  methods  the  yields  per  acre  of 
our  staple  crops  can  be  increased  many  times.  The  soil  surveys  in 
New  York  and  the  New  England  States,  in  Pennsylvania,  Maryland, 
and  Virginia,  representing  the  longest  occupied  soils  of  the  country, 
justify  the  confident  assertion  that  these  older  soils  await  merely 
more  intensive  methods  in  order  to  respond  more  bountifully  than 
ever  before.  The  soil  survey  is  the  foundation  for  future  work,  out- 
fitting the  different  types  of  soils  and  describing  their  peculiarities 
and  their  requirements,  while  laboratory  investigations  are  showing 
the  many  interdependent  functions  of  soils  and  how  they  are  suscep- 
tible of  control  by  human  agencies. 

The  soil  surveys  are  showing  the  vast  opportunities  of  specializa- 
tion in  the  large  number  of  soils  of  the  Atlantic  and  Gulf  Coastal 
States.  They  are  showing  similar  opportunities  for  specialization 
in  truck,  fruit,  and  general  farm  crops  on  the  many  types  of  soils  in 
the  Glacial  Lake  region  of  the  North.  They  are  showing  the  soil 
opportunities  in  our  limestone  valleys  and  the  great  Central  West  for 
the  production  of  our  great  grain,  forage,  and  fruit  crops  for  the  fall 
and  winter  markets.  In  the  region  of  the  Great  Plains  the  different 
soils  are  being  outlined  which  have  a  direct  and  dominant  value  in 
the  distribution  of  crops  under  dry-land  farming.  In  the  western 
valleys  and  the  reclamation  projects  the  soils  and  alkali  conditions 
are  being  mapped  as  a  guide  to  the  use  and  treatment  of  the  soils 
under  irrigation.  On  the  Pacific  coast  the  surveys  are  mapping  the 
soils  adapted  to  the  important  interests  of  that  section,  including  the 
production  of  general  farm  crops  and  the  highly  specialized  fruit 
and  truck  interests. 

The  Great  Lakes  region  possesses  some  of  the  most  valuable 
agricultural  land  in  the  United  States,  and  upon  the  best  of  its  soils 
tiie  highest  types  of  mixed  dairy  and  general  farming  are  developed. 
The  northern  part  of  the  region,  however,  contains  many  thousand 
acres  of  light  sandy  soil  which  has  heretofore  yielded  but  little  of 
either  natural  forest  products  or  subsequent  farm  crops.  Experi- 
ments of  a  practical  nature  and  on  a  regular  farm  basis,  both  by 
scientific  experiments  and  pioneer  farmers,  are,  however,  demonstrat- 
ing the  fact  that  even  the  loose,  sandy  jack-pine  lands  can  be  profit- 
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ably  cultivated  when  just  the  proper  methods  are  employed.  The 
proper  crop  adaptations  of  these  glacial  soils  of  widely  different 
characteristics  and  capabilities  are  being  studied  by  the  Bureau. 

The  ravages  of  the  cotton  boll  weevil  in  the  Gulf  States  have  created 
an  intense  interest  in  the  diversification  of  crops  on  the  one  hand  and 
the  specialization  of  crops  and  agricultural  interests  on  the  other. 
Consequently  that  section  of  the  country  has  been  especially  urgent 
for  increased  knowledge  of  its  soils  as  a  safe  and  fundamental  guide 
in  its  development. 

The  reconnoissance  survey  of  the  Great  Plains  region,  begun  in 
1908,  was  continued  by  the  survey  of  three  additional  areas;  one  in 
the  central  Gulf  coast  of  Texas,  another  in  the  panhandle  of  the 
same  State,  and  the  third  included  the  entire  western  half  of  Kansas. 

The  reconnoissance  work  on  the  soils  of  the  Ozark  region  of  Mis- 
souri and  Arkansas,  begun  in  1909,  was  completed  in  1910.  The 
area  covers  a  large  part  of  the  territory  of  both  States  lying  between 
the  Missouri  and  Arkansas  rivers,  amounting  to  about  58,000  square 
miles. 

In  cooperation  with  the  Washington  geological  survey  an  extensive 
area  of  logged-off  and  burned-over  lands  in  the  vicinity  of  Puget 
Sound  has  been  surveyed.  The  results  will  provide  a  basis  for  active 
state  aid  in  clearing  and  developing  these  unproductive  lands, 
including  reforestation  of  such  tracts  as  are  unsuited  to  ordinary 
farm  crops. 

In  cooperation  with  the  Pennsylvania  State  College  of  Agriculture 
a  reconnoissance  survey  has  been  made  of  the  high  plateau  of  the 
western  half  of  the  State.  This  great  work  will  be  completed  in  that 
State  within  a  year  or  two  and  will  be  followed  as  rapidly  as  possible 
by  detailed  surveys  of  the  more  important  centers  of  agricultural 
occupation. 

SOIL-WATER    INVESTIGATIONS. 

Soil-water  investigations  naturally  fall  into  two  major  fines — that 
of  the  surface  waters  which  are  likely  to  erode  the  soil  and  injure  the 
field  by  rendering  the  surface  rough  and  uncultivable  and  carry  off 
the  most  productive  portion,  and  that  of  the  subsurface  waters  which 
move  through  the  soil,  resembling  a  great  arterial  flow  in  carrying 
material  from  place  to  place  and  performing  an  important  function 
in  maintaining  stable  conditions  for  crops  and  the  permanency  of  the 
soil  itself.  Especial  attention  has  been  given  to  this  latter  line  of 
work  during  the  past  year. 

The  soil-water  investigations  both  on  the  Great  Plains  and  in  valleys 
among  the  mountains  show  the  great  extent  and  agricultural  impor- 
tance of  the  ground  waters.  These  waters,  often  neglected,  materi- 
ally increase  the  productivity  and  habitability  of  the  Great  Plains 
and  of  many  valleys  in  the  mountain  region,  and  more  especially 
where  they  are  conserved  for  crop  growth  through  dust  mulching. 

LABORATORY    INVESTIGATIONS. 

The  progress  of  the  laboratory  investigations  has  emphasized  that 
a  soil  has  so  many  properties,  physical,  chemical,  and  biological,  each 
of  importance  in  the  production  of  crops,  that  it  is  essentially  an 
individual,  and  that  no  two  soils  are  or  can  be  made  just  exactly 
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alike.  Everything  in  a  soil  is  involved  in  continual  changes,  and 
these  changes  are  of  as  much  importance  to  plant  growth  as  are  the 
things  themselves.  Cultural  methods  never  affect  one  only,  but 
always  every  factor  involved  in  crop  production.  For  instance,  an 
addition  to  the  store  of  plant  food  in  the  soil  sometimes  produces 
undesirable  physical  or  biological  conditions,  with  decrease  in  crop 
results.  The  interrelations  between  the  soil  factors  influencing  crop 
production  and  an  intelligent  control  by  cultural  methods  is  per- 
haps the  most  important  problem  with  which  scientists  are  now 
engaged,  and  whose  solution  is  a  primary  object  of  the  Bureau's  work. 

Important  results  have  been  obtained  in  certain  lines  of  work  pur- 
sued in  connection  with  soil-fertility  investigations.  The  new  point 
of  view  which  has  been  brought  to  bear  on  the  problems  connected 
with  the  fertility  of  soils  has  opened  up  avenues  of  profitable  investi- 
gation and  already  forecasted  results  of  great  economic  importance. 

Whatever  adds  to  the  biochemical  knowledge  of  soils  advances  and 
broadens  our  understanding  of  the  complex  problems  of  soil  fertility. 
Important  facts  have  been  ascertained  in  regard  to  the  functional  activi- 
ties of  soils,  such  as  oxidation,  reduction,  etc.,  and  their  bearing  upon 
soil  fertility  determined.  The  isolation  in  a  pure  condition  of  some  of 
the  organic  constituents  of  soils  has  made  possible  the  correct  inter- 
pretation of  soil  changes  and  the  discovery  of  compounds  in  the  soil 
harmful  to  crops.  This  line  of  research  has  been  especially  profit- 
able this  year  and  has  led  to  the  separation  of  more  than  twenty 
definite  compounds.  Previous  to  this  investigation  not  a  single 
organic  constituent  of  the  soil  was  known,  and  the  results  thus  far 
obtained  are  very  gratifying.  There  has  been  studied  the  effect 
of  these  compounds,  and  of  the  soils  containing  them,  on  plant  growth 
and  the  ameliorating  effect  of  certain  treatments  of  the  soil  and  the 
addition  of  fertilizers.  It  has  been  found  that  fertilizers  aid  very 
materially  in  counteracting  the  effects  of  such  soil  constituents  and 
that  certain  treatments  destroy  or  remove  them  entirely. 

THE    USE    OF    SOILS. 

In  the  twelve  years  which  have  elapsed  since  the  initiation  of  the 
soil  survey  the  Bureau  has  accumulated  a  vast  amount  of  material 
concerning  the  soil  resources  of  the  United  States.  Much  of  this 
material  is  scattered  through  the  annual  volumes  of  the  Field  Oper- 
ations, but  much  is  in  other  publications  and  unpublished  records. 

It  has  been  found  during  the  past  year  that  the  time  has  come 
when  it  is  possible  to  prepare  a  comprehensive  statement  of  our 
soil  resources,  showing  the  origin,  extent,  distribution  of,  and  the 
uses  to  which  each  individual  soil  type  is  being  placed  and  can  best 
be  placed.  A  series  of  reports  or  monographs  is  under  preparation 
upon  the  characteristic  soils  of  each  of  the  soil  provinces  into  which 
the  country  is  naturally  divided.  These  monographs  will  constitute 
an  inventory  of  all  of  the  more  important  facts  concerning  the  soils 
of  the  entire  country,  the  production  that  is  now  obtained  from 
them,  and  the  possibilities  which  they  hold  for  the  Nation's  future. 
They  will  furnish  a  basis  for  the  future  development  of  the  agricul- 
ture of  the  American  people  of  a  character  and  breadth  of  scope 
never  before  available  to  any  Nation. 
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BUREAU  OF  ENTOMOLOGY. 

The  work  of  the  Bureau  of  Entomology  as  a  whole  is  divided  into 
sections  or  main  projects,  which  include  work  on  the  gipsy  moth  and 
the  brown-tail  moth,  importations  of  useful  insects,  exportations  of  use- 
ful insects,  investigations  of  insects  damaging  southern  field  crops,  of 
insects  damaging  forests,  of  those  injuring  deciduous  fruit  trees,  of 
those  which  prey  upon  cereal  crops  and  forage  plants,  of  those  which 
injure  vegetable  crops,  of  those  affecting  citrus  fruits,  and  of  those 
which  destroy  stored  foods,  as  well  as  investigations  of  insects  in 
their  direct  relation  to  the  health  of  man  and  domestic  animals,  and 
the  study  of  bee  culture  in  a  broad  way.  Such  inspection  as  can  be 
done  under- existing  laws  comprises  another  aspect  of  the  Bureau's 
efforts.     Only  a  few  of  these  projects  will  be  touched  upon  here. 

WORK    OX    THE    GIPSY    MOTH    AND    THE    BROWX-TAIL    MOTH. 

The  largest  problem,  from  the  point  of  view  of  financial  expenditure, 
which  comes  under  the  work  of  this  Bureau,  is  the  effort  to  restrict 
the  spread  of  these  two  insects,  which  have  been  doing  an  enormous 
amount  of  damage  to  the  trees  of  certain  New  England  States  and 
which  threaten  to  extend  their  range  to  other  portions  of  the  country. 
The  States  involved  are  Massachusetts,  New  Hampshire,  Maine, 
Rhode    Island,    and    Connecticut.     Realizing    from    the    start    the 

Eractical  impossibility  of  establishing  a  quarantine  line  around  the 
mits  of  distribution  and  working  back  toward  a  common  center, 
it  was  decided  that,  since  the  gipsy  moth  spreads  principally  in  the 
caterpillar  stage  (the  female  moth  being  unable  to  fly),  and  largely 
by  dropping  from  roadside  trees  upon  passing  individuals  and  vehicles, 
the  best  results  could  be  accomplished  in  an  effort  to  prevent  this 
sort  of  spread  by  cleaning  up  the  roadsides  in  the  most  thickly 
infested  and  most  traveled  sections.  It  was  decided  that  the  brown- 
tail  moth,  having  extended  powers  of  flight,  could  not  be  controlled 
by  any  such  method,  but  that,  owing  to  the  prevailing  direction  of 
the  winds  at  the  season  of  flight,  its  spread  to  the  west  and  south 
would  always  be  comparatively  slow.  Therefore  the  efforts  with 
this  species  have  been  to  urge  upon  the  States  concerned  the  enforce- 
ment of  state  laws  already  in  existence  and  to  take  part  in  the  general 
campaign  of  the  education  of  people  in  regard  to  the  habits  of  the 
insect,  and  to  encourage  in  every  way  the  destruction  of  the  winter 
nests,  since,  during  the  season  when  the  leaves  are  off  the  trees, 
these  nests  are  readily  observable  and  can  be  picked  off  and  destroyed. 
As  the  result  of  the  work  carried  on  down  to  the  present  time,  the 
living  conditions  in  the  infested  area  have  been  vastly  improved 
and  the  spread  of  the  gipsy  moth  has  been  greatly  retarded.  Street 
and  roadside  trees  have,  as  a  rule,  retained  their  full  foliage,  and  no 
great  loss  of  verdure  is  now  noticeable  except  in  forested  areas. 
This  is  in  vivid  contrast  to  the  conditions  which  existed  at  the 
beginning  of  the  work.  Even  in  forested  areas  there  has  been  no 
extensive  death  of  trees  owing  to  complete  defoliation.  The  reason 
for  this  is  that  the  destruction  of  the  leaves  of  a  given  area  for  two 
consecutive  years  seldom  or  never  happens.  When  a  woodland 
colony  of  the  gipsy  moth  increases  to  sucn  a  size  as  to  bring  about 
the  complete  defoliation  of  an  area,  the  numbers  of  the  caterpillars 
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are  so  great  as  to  cause  their  death  by  millions  from  overcrowding, 
disease,  starvation,  and  the  attacks  of  natural  enemies.  It  results 
that  practically  only  those  individuals  on  the  border  of  the  area 
survive  and  propagate,  so  that  the  following  season  not  the  old  area 
but  a  contiguous  area  receives  the  attention  of  their  offspring. 

In  all  of  the  States  mentioned  the  Department  works  in  hearty 
cooperation  with  the  state  authorities.  Each  of  the  States  is  assist- 
ing— Massachusetts,  Maine,  Connecticut,  and  Rhode  Island  effec- 
tively; New  Hampshire  not  so  effectively. 

During  the  past  fiscal  year  it  has  transpired  that  the  infested  area 
is  somewhat  larger,  but  the  rate  of  increase  has  been  shown  to  be 
proportionately  less  than  it  has  been  any  year  since  the  beginning  of 
the  work.  The  infested  area  in  New  England  is  now  a  little  more 
than  10,500  square  miles.  The  work  in  Massachusetts  is  carried  on 
along  the  old  lines.  In  New  Hampshire  about  100  men  were  kept  in 
the  State  during  the  winter  carrying  on  scouting  operations  and 
applying  creosote  to  the  egg  clusters  along  the  roadsides.  This 
scouting  indicated  the  presence  of  the  gipsy  moth  in  twenty-one 
towns  where  it  had  not  theretofore  been  suspected.  There  were  no 
large  colonies,  and  in  some  of  the  towns  only  single  egg  clusters  were 
found.  There  seems  to  be  little  hope  of  controlling  the  gipsy  moth 
in  New  Hampshire  until  the  authorities  appreciate  more  fully  the 
serious  character  of  the  threatened  damage.  A  local  organization 
should  be  brought  about  in  each  city  and  town,  under  state  super- 
vision, and  a  constant  concerted  effort  should  be  begun.  There  is  the 
same  necessity  for  concerted  work  in  this  State  against  the  brown-tail 
moth.  Conditions  in  Maine  as  compared  with  New  Hampshire  are 
much  better.  Some  large  new  colonies  were  located  by  scouting,  but 
some  of  the  older  ones  seem  to  have  been  extirpated.  The  brown-tail 
moth  seems  possibly  to  have  reached  the  northern  limit  at  which  it 
can  thrive  in  Maine.  The  condition  in  Rhode  Island  is  very  favorable, 
and  the  gipsy  moth  is  less  abundant  in  that  State  than  at  any  time 
since  its  control  was  undertaken.  In  Connecticut  the  colony  near 
Stonington  is  nearly  exterminated;  less  than  100  caterpillars  were 
found  there  during  the  summer  of  1909,  while  in  the  following  winter 
but  a  single  egg  cluster  could  be  found  by  the  combined  efforts  of  the 
state  people  and  the  Government  people.  This  very  promising 
condition  at  Stonington,  which  heretofore  has  been  the  only  infested 
town  in  the  State,  was  offset  by  the  discovery  in  December,  1909,  of  a 
bad  colony  in  the  town  of  Wallingford,  near  New  Haven,  which  has 
probably  existed  there  for  three  or  four  years  undiscovered.  The 
colony,  however,  seems  to  be  definitely  limited,  and  strong  efforts 
are  being  made  to  exterminate  it. 

THE    IMPORTED    PARASITES    OF   THE    GIPSY    MOTH   AND   THE    BROWN-TAIL   MOTH. 

The  work  mentioned  in  the  preceding  paragraphs  can  not  be 
expected  to  bring  about  the  extermination  of  the  two  tree  pests. 
This  is  made  plain  even  in  the  wording  of  the  appropriation  act,  by 
which  Congress  instructs  that  the  money  is  to  be  spent  in  an  effort 
to  prevent  the  spread  of  the  gipsy  and  brown-tail  moths.  It  is 
hoped,  however,  that  it  will  minimize  the  damage  and  prevent 
undue  spread  until  such  a  time  as  the  parasites  which  have  been  and 
are  being  introduced  from  abroad  shall  have  reduced  the  dangerous 
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insects  to  a  condition  of  comparative  harmlessness.  These  efforts 
to  introduce  and  acclimatize  parasites  which  attack  the  injurious 
moths  in  their  native  homes  nave  been  carried  on  now  for  rather 
more  than  five  years.  The  work  has  been  novel  in  its  character 
and  entirely  unprecedented  in  its  scale,  but  it  was  initiated  under 
more  favorable  conditions  than  could  have  occurred  elsewhere  in 
the  world,  on  account  of  the  intimate  acquaintance  possessed  by 
members  of  the  Bureau  force  with  parasitic  insects  and  their  habits. 

The  progress  made  from  year  to  year  has  been  shown  in  my  annual 
reports.  It  was  at  first  hoped  and  even  expected  that  appreciable 
results  in  the  obvious  lessening  of  the  damage  done  woukf  be  per- 
ceived in  a  very  few  years — say  three  or  more — but  with  a  better 
understanding  of  European  and  Japanese  conditions  and  with  a 
closer  knowledge  of  the  biology  and  interrelations  of  these  very 
minute  creatures,  complications  have  arisen  which,  while  affording 
new  and  important  light,  have  lengthened  the  estimate  of  the  Bureau 
of  the  time  needed  to  get  the  best  results. 

During  the  past  fiscal  year  a  larger  amount  of  parasitized  material 
was  imported  than  ever  before,  and  the  thanks  of  the  Department 
are  due  to  officials  in  Italy,  France,  Spain,  Portugal,  Russia,  and 
Japan  for  assistance  in  this  Avork.  Some  very  notable  examples  of 
progress  have  been  observed. 

WORK     IN     THE     ORANGE     AND     LEMON     GROVES     OF     CALIFORNIA     AND 

FLORIDA. 

One  important  investigation  of  the  Bureau  was  completed  with  the 
close  of  the  last  fiscal  year,  namely,  the  study  of  the  problem  of 
hydrocyanic-acid  gas  fumigation  in  California  directed  against  cer- 
tain scale  insects  on  citrus  trees.  The  problem  wTas  attacked  from 
all  points  of  view,  with  the  prime  idea  or  increasing  the  efficiency  of 
the  process,  which  had  previously  been  carried  on  in  a  wasteful  and 
unscientific  way,  and  of  reducing  its  cost.  It  has  been  shown  as  a 
result  that  the  extremely  satisfactory  increase  in  the  efficiency  of 
the  process,  brought  about  by  the  careful  experimental  work  carried 
on,  has  in  itself  greatly  reduced  the  cost,  since  one  treatment  under 
present  methods  is  as  lasting  in  its  effects  as  three  or  four  distinct 
treatments  under  old  methods.  A  practical  man  in  southern  Cali- 
fornia, himself  a  large  gainer  through  the  results  of  this  investigation, 
and  who  closely  watched  the  Bureau's  experts  at  their  work,  informs 
the  Department  that  at  least  $250,000  has  been  saved  to  his 
region. 

The  work  on  the  white  fly  in  Florida  has  been  carried  on,  and  the 
principal  efforts  of  the  year  have  been  with  insecticides  and  spraying 
methods  as  adapted  to  Florida  conditions.  All  efforts  to  adapt  native 
parasites  of  allied  insects  to  the  citrus  white  fly  having  failed,  and 
Congress  having  authorized  a  search  for  the  foreign  parasites  of  this 
destructive  species,  an  expert  agent  has  been  sent  abroad  upon  this 
important  search  and  at  latest  advices  was  in  India,  which  has  been 
supposed  by  naturalists  to  be  the  original  home  of  the  white  fly. 

In  my  last  annual  report  I  called  attention  to  a  new  insect  enemy 
of  the  orange,  in  the  shape  of  a  thrips,  which  punctures  the  rind  of  the 
fruit,  making  it  scabby  and  reducing  its  value.  The  same  insect 
also  injures  the  young  leaves.     An  investigation  of  this  insect  has 
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been  carried  out  through  the  year,  and  large-scale  experiments  have 
been  made  with  various  sprays,  some  of  which  have  been  found  to  be 
successful.  Unfortunately  there  is  a  series  of  generations  of  the 
insect  throughout  the  year,  which  renders  two  or  three  spray  appli- 
cations necessary.  The  Bureau  has  especially  introduced  spraying 
methods,  and  a  large  number  of  power  sprayers  have  been  purchased 
and  extensive  operations  begun  under  the  advice  and  immediate 
supervision  of  the  agents  of  the  Bureau.  In  less  than  a  year  the 
problem  was  practically  solved  and  the  means  of  protecting  the  crop 
was  demonstrated. 

WORK  AGAINST  FOREST  IXSECTS. 

Previous  investigations  in  work  against  forest  insects  have  resulted 
in  a  thorough  knowledge  of  the  life  histories  and  methods  of  work  of 
the  principal  forest  insects,  and  have  indicated  not  only  that  the  forest- 
insect  problem  is  to  be  classed  among  the  more  important  problems  in 
connection  with  the  waste  of  forest  resources,  but  also  that  this  waste 
can  be  controlled  with  economy  and  success.  The  Bureau,  after 
obtaining  the  necessary  preliminary  results,  is  now  in  position  to  dem- 
onstrate upon  as  large  a  scale  as  this  can  be  brought  about  the  efficacy 
of  the  measures  decided  upon.  It  has  been  shown  that  the  methods 
recommended  may  be  easily  understood  and  properly  applied  by 
owners  of  timber,  by  Government  forest  officials,  and  by  managers  of 
manufacturing  enterprises  through  the  proper  expenditure  of  a  com- 
paratively small  amount  of  money  and  energy. 

The  work  carried  on  in  cooperation  with  private  timber  owners  and 
forest  officials  in  northwestern  Montana,  inaugurated  last  autumn, 
has  yielded  most  satisfactory  results,  especially  in  the  fact  that  the 
private  owners  have  been  made  to  realize  the  imrjortance  of  prompt 
action  to  prevent  the  total  destruction  of  the  remaining  merchantable 
timber.  This  has  led  to  the  proper  treatment,  by  cutting  and  bark- 
ing or  otherwise  disposing  of  between  9,000  and  10,000  beetle-infested 
trees,  by  ten  or  more  of  the  owners.  Tins,  it  is  believed,  will  be  suffi- 
cient to  control  the  depredations  over  an  area  of  more  than  a  hundred 
square  miles  in  winch  the  timber  has  been  dying  at  an  alarming  rate 
during  the  past  ten  or  fifteen  years.  It  will  also  have  a  marked  effect 
toward  protecting  the  timber  of  the  adjacent  areas  of  the  National 
Forests,  in  which  similar  destruction  has  been  going  on.  The  Depart- 
ment of  the  Interior  has  allotted  sufficient  funds  to  take  immediate 
action  in  the  southern  section  of  the  new  Glacier  National  Park,  and 
the  Forest  Service  will  take  up  the  work  within  the  Flathead  and 
Blackfeet  National  Forests  during  the  coming  year.  This  work,  in 
addition  to  the  work  of  private  owners,  should  effectually  check  the 
insects  tliroughout  the  whole  area,  and  thus  end  the  losses  of  timber 
which  have  been  progressing  in  this  general  region  during  the  past 
ten  years  at  a  death  rate  of  at  least  200,000  trees  annually. 

During  the  close  of  the  year  there  has  been  organized  the  most 
extensive  cooperative  project  for  the  control  of  bark-beetle  injury 
that  has  ever  been  undertaken  in  this  country.  This  is  in  north- 
eastern Oregon  and  western  Idaho,  and  involves  an  area  of  over 
13,000  square  miles.  It  is  undertaken  through  cooperation  between 
the  Bureau  of  Entomology,  the  Forest  Service,  and  private  owners, 
and  provides  that  the  experts  of  the  Bureau  of  Entomology  shall 
make  investigations  of  the  insects,  recommend  methods  of  procedure, 
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and  give  special  instructions  and  advice  and  essential  details,  while 
the  Forest  Service  and  the  timber  owners  provide  the  funds  necessary 
for  actual  control  operations.  It  is  expected  that  this  work  will  pre- 
vent the  further  loss  of  timber  which  has  been  going  on  during  the 
past  five  or  six  years  at  an  estimated  value  of  nearly  a  million  trees 
per  year. 

INSPECTION    WORK. 

In  my  last  report  attention  was  called  to  the  widespread  introduc- 
tion of  the  winter  nests  of  the  brown-tail  moth  upon  apple  and  pear 
seedlings  coming  to  the  United  States  from  portions  of  France,  and 
an  account  was  given  of  the  methods  adopted  to  secure  the  inspection 
of  all  imported  material  of  this  class  at  the  point  of  ultimate  destina- 
tion. During  the  autumn  and  winter  of  1909  similar  injurious  intro- 
ductions constantly  occurred.  Very  many  nests  of  the  brown-tail 
moth  were  brought  in  in  this  way,  and  an  egg  cluster  of  the  gipsy 
moth  was  found  upon  stock  sent  from  Belgium  to  Louisiana.  By  an 
especial  arrangement  with  the  Secretary  of  the  Treasury,  with  the 
custom-houses,  and  with  the  railroads,  the  Bureau  of  Entomology 
was  notified  of  all  cases  of  plants  received,  and,  as  in  the  previous 
autumn  and  winter,  the  inspection  of  probably  every  shipment  was 
secured  at  the  point  of  ultimate  destination.  Shipments  of  nursery 
stock  to  the  number  of  291  were  found  infested  with  nests  of  the 
brown-tail  moth,  and  these  went  to  Colorado,  Connecticut,  Georgia, 
Illinois,  Indiana,  Kansas,  Louisiana,  Michigan,  Montana,  New  Jersey, 
New  York,  Ohio,  and  Virginia.  In  most  of  these  States  inspection 
was  rendered  simple  by  the  fact  that  there  were  efficient  state  inspec- 
tion laws  and  efficient  inspectors.  Notification  in  such  cases  from 
the  Bureau  was  all  that  was  necessary.  In  other  cases,  where  there 
was  no  such  state  service,  the  inspection  was  carried  on  either  by 
employees  of  the  Bureau  or  by  expert  collaborators  appointed  for 
the  purpose. 

In  addition  all  seeds  and  plants  introduced  and  distributed  by  the 
Division  of  Foreign  Seed  and  Plant  Introduction  of  the  Bureau  of 
Plant  Industry,  as  well  as  all  ornamental  plants  imported  by  florists 
in  the  District  of  Columbia,  have  been  thoroughly  examined.  More- 
over, about  2,000  cherry  trees,  a  gift  from  the  city  of  Tokyo  to  the 
Government  of  the  United  States,  were  examined  and  found  to  be 
infested  with  a  number  of  injurious  insects,  necessitating,  most  unfor- 
tunately, the  destruction  of  all  these  plants. 

The  United  States  is  practically  the  only  one  of  the  great  nations 
of  the  world  which  is  not  protected  by  law  from  such  accidentally 
caused  importations  of  pests  of  this  character.  During  the  last  ses- 
sion of  Congress  an  inspection  law,  based  upon  the  permit  system, 
was  drafted  and  submitted  to  Congress  after  consultation  with  the 
legislative  committee  of  the  National  Nurserymen's  Association. 
Thorough  hearings  on  the  bill  were  held  before  the  Committee  on 
Agriculture  of  the  House,  but,  owing  to  pressure  of  other  matters 
which  seemed  of  more  immediate  weight  during  the  closing  portion 
of  the  session,  the  act  was  not  placed  on  the  calendar.  The  need, 
however,  of  a  national  quarantine  and  inspection  law  of  this  general 
form  is  a  crying  one,  and  the  country  is  in  constant  danger  of  the 
importation  and  establishment  of  new  pests  of  a  serious  character 
just  as  long  as  it  does  not  protect  itself  in  this  way. 
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The  extensive  accidental  importations  of  the  brown-tail  moth  dur- 
ing the  past  two  years  have  been  due  to  somewhat  unusual  conditions 
in  the  nursery -growing  regions  in  France,  which  have  bettered  much 
during  the  past  season.  During  the  growing  season  of  1910  in  the 
nursery  regions  of  France  both  the  gipsy  moth  and  the  brown-tail 
moth  were  almost  entirely  absent,  so  that  the  danger  of  importation 
during  the  coming  autumn  and  winter  is  undoubtedly  less  than  dur- 
ing the  two  previous  seasons.  Both  the  Belgian  and  French  Govern- 
ments, largely  owing  to  representations  from  this  Department,  have 
adopted  regulations  providing  for  the  inspection  of  nursery  stock 
exported  to  this  county,  and  such  action  is  expected  on  the  part  of 
England,  Holland  already  having  a  competent  service.  These  actions 
on  the  part  of  these  Governments  will  alleviate*  conditions,  but  will 
by  no  means  remove  the  necessity  for  a  protective  law  in  the  United 
States. 

OTHER    WORK. 

Among  the  other  important  affairs  of  the  Bureau  during  the  past 
fiscal  year  the  following  should  be  mentioned: 

The  continued  work  on  the  cotton  boll  weevil  and  other  cotton 
insects  in  the  South  has  shown  good  results  in  the  utilization  of  native 
parasites  and  in  the  study  of  the  adaptation  of  the  insect  to  the 
new  conditions  met  with  in  its  continued  spread  to  the  north  and  to 
the  east.  The  work  upon  tobacco  insects  has  progressed,  and  that 
upon  sugar  cane  and  rice  insects  has  made  a  good  start.  The  work 
upon  the  pear  thrips  in  California,  practically  completed  from  the 
investigational  side  during  the  previous  fiscal  year,  has  been  carried 
on  by  the  conduct  of  large  demonstrations  which  have  indicated  in  a 
very  perfect  way  the  practical  value  of  the  conclusions  previously 
reached.  Studies  and  demonstrations  with  the  codling  moth  have 
been  continued.  The  work  upon  the  grape  root-worm  has  been  com- 
pleted, and  an  interesting  investigation  has  been  followed  in  the 
study  of  arsenic  accumulations  in  the  soils  in  sprayed  woodlands, 
orchards,  and  vineyards.  Demonstration  spraying  has  been  carried 
on  against  the  plum  curculio,  and  the  investigation  of  cranberry 
insects  is  nearly  completed.  Further  studies  on  the  green  bug,  the 
joint-worms,  and  the  Hessian  fly  have  been  carried  on,  and  studies 
of  two  new  pests,  namely,  the  New  Mexico  range  caterpillar  and  the 
alfalfa  weevil  in  the  West,  have  been  begun.  The  work  against  truck- 
crop  insects  in  Tidewater  Virginia,  in  North  Carolina,  Colorado,  Mis- 
sissippi, California,  and  southern  Texas  has  given  results  of  value  to 
the  growers  of  those  regions.  Studies  of  the  house  fly  have  been 
continued.  The  work  on  the  Texas  cattle  tick  has  been  forwarded, 
and  a  thorough  investigation  of  the  tick  which  carries  the  spotted 
fever  of  human  beings  in  the  Rocky  Mountain  regions  has  been 
begun.  The  investigations  of  stored-product  insects  have  comprised 
a  careful  consideration  of  the  point  of  infestation  of  export  flour  and 
experimental  work  in  rice  mills  of  the  South.  The  work  in  bee  cul- 
ture has  been  devoted  largely  to  the  study  of  bee  diseases,  but  other 
investigations  in  this  direction  are  under  way. 

BUREAU  OF  BIOLOGICAL  SURVEY. 

The  Bureau  of  Biological  Survey  has  continued  its  investigations 
of  the  economic  relations  of  our  wild  birds  and  mammals  with  special 
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effort  to  render  its  work  of  practical  importance  to  the  farmer  and 
stock  grower.  It  is  gratifying  to  note  that  as  the  work  of  the  Bureau 
becomes  more  widely  known  it  meets  with  increasing  approval  and 
support  from  those  it  is  intended  to  benefit.  A  remarkable  and,  until 
recently,  quite  unexpected  broadening  of  the  work  of  the  Survey  into 
the  field  of  the  preservation  of  the  public  health  has  resulted  through 
the  fact  that  some  of  our  native  wild  mammals  have  been  proved  to 
be  disseminators  of  such  fatal  diseases  as  the  bubonic  plague  and  the 
spotted  fever. 

RATS    AND   THE    BUBONIC    PLAGUE. 

So  important  is  the  rat  in  its  relation  to  the  public  health  that  its 
extermination  has  become  one  of  the  serious  problems  of  modern 
times,  both  in  the  United  States  and  in  foreign  countries.  Since  it 
has  been  established  that  plague  is  primarily  a  rat  disease  and  that 
it  is  transmitted  to  human  beings  cniefly  by  the  agency  of  the  fleas 
which  infest  rats,  this  aspect  of  the  problem  has  quite  overshadowed 
the  purely  economic  side  of  the  matter,  important  as  that  is.  Dur- 
ing the  year  experiments  with  traps  and  poisons  were  conducted, 
these  being  the  chief  present  available  means  for  reducing  the  num- 
ber of  noxious  rodents.  So  great  are  the  rat's  productive  powers, 
however,  that  unless  these  measures  are  persistently  and  energetic- 
ally pushed  the  relief  obtained  is  only  temporary.  It  can  not  be  too 
strongly  emphasized,  therefore,  that  permanent  freedom  from  the 
pest  can  be  secured  only  by  preventive  measures.  When  a  building 
is  infested  by  rats,  it  can  be  freed  from  the  vermin  by  stopping  means 
of  ingress,  usually  not  difficult  nor  expensive,  and  then  depriving  the 
animals  of  food,  when  they  can  be  easily  trapped.  What  is  true  of 
single  buildings  is  true  of  cities  and  communities.  When  the  public 
is  educated  to  the  importance  of  withholding  all  food  supplies  from 
rats,  and  when  buildings  are  made  practically  rat  proof,  a  very  long 
step  will  have  been  taken  toward  the  solution  of  the  rat  problem. 

Inasmuch  as  requests  from  various  parts  of  the  country  as  to  the 
effectiveness  of  bacterial  preparations  for  destroying  rats  continue  to 
be  received,  the  results  of  experiments  of  the  Survey  with  several 
such  preparations  now  on  the  market  may  be  repeated.  When  fresh 
and  virulent,  the  preparations  can  usually  be  depended  on  to  kill  the 
individual  rats  eating  the  prepared  baits,  but  they  do  not  set  up,  as 
has  often  been  claimed,  an  epidemic  among  the  rodents.  They  are 
hence  regarded  as  inferior  to  poisons  because  of  their  uncertainty  of 
action,  ineffectiveness,  and  cost.  The  cost  indeed  is  practically  pro- 
hibitive when  the  preparations  are  required  to  be  used  on  a  large  scale. 

CALIFORNIA   GROUND    SQUIRREL. 

The  California  ground  squirrel  continues  to  be  the  subject  of 
important  field  investigations  because  it  annually  destroys  millions 
of  dollars  worth  of  gram,  fruit,  and  nuts,  and  because  it  tunnels  in 
irrigation  embankments.  Thus  in  May,  1910,  ground  squirrels  caused 
such  a  serious  break  in  the  Turlock  Canal  in  Stanislaus  Count}"  that 
the  cost  of  the  necessary  repairs  amounted  to  $25,000.  As  the  repair 
work  occupied  some  three  months,  the  ranchers  were  deprived  of 
water  at  the  very  season  when  most  needed,  the  resulting  loss  of  crops 
being  estimated  at  upward  of   a   half   million  dollars.     Still  more 
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important  is  the  fact  that  this  squirrel  has  become  plague-stricken. 
Already  three  or  four  persons  are  known  to  have  been  infected  with 

Elague  from  squirrels.  The  real  significance  of  the  spread  of  plague, 
owever,  to  this  wild  mammal  is  not  so  much  the  present  danger  of 
infection  of  a  greater  or  less  number  of  persons,  but  the  fact  that 
unless  vigorous  steps  are  taken  the  disease  is  likely  to  become  per- 
manently endemic  in  California,  as  it  is  in  India  among  certain  of  the 
native  rodents.  Should  plague  become  firmly  established  among 
ground  squirrels  or  other  of  our  rodents,  there  is  danger  that  the 
disease  in  a  virulent  form  may  be  communicated  from  them  to  human 
beings  at  any  time;  there  is  the  added  danger  that  as  the  distribution 
of  squirrels  over  a  large  part  of  California  and  other  Western  States 
is  practically  continuous,  the  disease  is  likely  to  spread  from  colony 
to  colony,  to  other  parts  of  the  State,  and  even  to  other  States.  Thus 
the  plague  epidemic  in  California,  which  at  first  sight  might  appear 
to  be  of  purely  local  concern,  assumes  national  importance  and  the 
destruction  of  ground  squirrels  becomes  imperative.  It  is  hence  very 
important  to  exterminate  the  animals  in  the  sections  immediately 
contiguous  to  San  Francisco,  and  by  due  care  and  vigilance  to  prevent 
their  reentry  into  the  freed  territory.  A  neutral  belt  thus  being 
established  around  San  Francisco,  and  if  necessary  other  seaports, 
and  the  agency  of  ground  squirrels  in  the  spread  of  plague  being 
eliminated,  should  the  disease  at  any  future  time  enter  San  Francisco 
or  any  other  of  our  west  coast  ports  it  can  be  restricted  to  very  narrow 
limits,  when  its  eradication  will  be  comparatively  easy. 

With  a  view  to  a  war  against  ground  squirrels,  investigations  have 
been  made  during  the  year  for  the  purpose  of  ascertaining  the  cheap- 
est and  most  effective  methods  of  killing  them.  Numerous  experi- 
ments have  been  made  with  poisons  and  with  baits  for  use  in  different 
localities  and  at  different  times  of  the  year,  and  excellent  results  have 
been  obtained. 

RODENTS  IN  RELATION  TO  REFORESTATION. 

One  of  the  most  important  of  modern  forestry  problems  is  the 
economical  reforestation  of  treeless  areas  within  our  National  Forests. 
When  attempts  at  reforestation  were  made  on  a  large  scale  by  the 
Forest  Service,  it  was  found  that,  after  seeding,  on  an  average  about 
half  the  seed  planted  was  dug  up  and  eaten  or  carried  away  by  mice 
and  chipmunks,  thus  adding  largely  to  the  cost  of  the  undertaking. 
In  some  localities  as  high  as  70  per  cent  of  the  seed  has  thus  been  lost, 
which  loss  is  prohibitive  of  the  work.  As  these  rodents  are  exceed- 
ingly numerous  within  all  forest  areas  and  clearings,  attempts  at  seed- 
ing without  protecting  the  seed  in  some  way  or  largely  reducing  the 
number  of  rodents  proved  practically  hopeless.  Accordingly,  at  the 
request  of  the  Forest  Service,  experiments  were  begun  by  the  Biolog- 
ical Survey  for  the  purpose  of  finding  a  remedy.  Many  experiments 
were  made  to  protect  the  seed  with  a  coating  of  such  substances  as 
red  lead,  copper  sulphate,  and  coal  tar,  but  they  failed.  Attempts  to 
poison  the  animals,  however,  have  proved  very  successful.  Oatmeal 
mixed  with  strychnine  and  water,  or  wheat  coated  with  hot  tallow 
mixed  with  strychnine  as  a  protection  against  rain  or  moisture,  proved 
very  effective.  The  poison  is  distributed  over  the  tract  to  be  planted 
several  days  in  advance  of  seeding  operations,  when  the  subsequent 
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loss  by  rodents  is  inconsiderable.  It  is  believed  that  the  adoption  of 
this  plan  will  solve  one  of  the  chief  difficulties  connected  with  refor- 
estation. 

RODENTS    AND    SPOTTED    FEVER. 

It  is  believed  that  the  dreaded  spotted  fever,  which  prevails  in 
certain  sections  of  the  Rocky  Mountain  region,  is  transmitted  to 
human  beings  by  ticks  which  harbor  on  certain  of  our  native  mam- 
mals. As  having  an  important  bearing  on  the  attempts  to  eradicate 
the  disease,  it  is  extremely  important  to  ascertain  the  species  of 
mammals  concerned  in  its  transmission.  Hence  the  Survey  was 
asked  to  cooperate  with  the  Bureau  of  Entomology  and  the  officials 
of  the  State  of  Montana  in  an  investigation.  Accordingly,  two  assist- 
ants of  the  Survey  spent  several  months  in  Bitterroot  Valley,  Mon- 
tana, trapping  mammals,  especially  the  smaller  rodents,  and  studying 
their  habits  with  a  view  to  the  discovery  of  the  species  that  harbors 
ticks.  So  far  fever  ticks  have  been  found  on  twelve  species  of  wild 
mammals  in  and  near  the  valley. 

PRAIRIE    DOGS. 

In  certain  regions  of  the  Middle  West  prairie  dogs  exist  in  great 
numbers,  and  so  numerous  are  their  colonies  in  certain  places  that 
they  seem  to  form  one  continuous  settlement.  In  such  areas,  where 
the  little  rodents  number  many  thousands,  the  damage  they  do  to 
forage  grasses  and  other  vegetation  is  very  great.  The  extent  of 
this  damage  can  be  realized  when  it  is  known  that  35  prairie  dogs 
during  their  season  of  activity  eat  as  much  grass  as  one  sheep  and 
210  eat  as  much  as  a  range  steer.  In  the  days  of  unlimited  public 
pasturage  such  losses  passed  almost  unnoticed,  but  the  increasing 
value  of  grass  lands  for  stock  ranges  makes  it  impossible  to  ignore 
them  longer.  In  thickly  settled  farming  communities  the  extermi 
nation  of  prairie  dogs  is  comparatively  easy,  since  it  is  possible  to 
secure  the  necessary  cooperation  between  landowners;  but  in  sparsely 
settled  areas  and  on  large  stock  ranges  cooperation  is  difficult  or 
impossible  to  obtain,  and  the  cost  of  extermination  bears  heavily  on 
individual  owners.  To  discover  methods  of  destruction  of  the  utmost 
efficiency  and  at  a  minimum  of  cost  has  been  the  endeavor  of  the 
Survey,  and  investigations  to  this  end  have  been  made  during  the 
past  year  in  New  Mexico,  Colorado,  Wyoming,  and  Montana,  and  are 
still  in  progress.  Oats  poisoned  with  strychnine  have  proved  to  be  the 
most  attractive  bait  so  far  experimented  with,  but  as  the  use  of  this 
grain  endangers  the  lives  of  valuable  birds  like  shore  larks  and  long- 
spurs,  further  experiments  will  be  made  with  a  view  to  obviating 
this  disadvantage. 

BIRDS    IN    RELATION    TO    THE    CODLING    MOTH. 

The  codling  moth  occurs  in  every  apple-growing  region  of  the 
United  States,  and  where  no  effort  is  made  to  check  its  ravages  it 
destroys  from  a  fourth  to  three-fourths  of  the  crop.  It  has  been 
estimated  by  assistants  of  the  Bureau  of  Entomology  that  the 
annual  loss  in  the  United  States  due  to  the  codling  moth,  including 
the  cost  of  efforts  to  control  its  ravages,  is  15  million  dollars.     In  con- 
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nection  with  an  investigation  of  the  bird  enemies  of  this  pest,  pre- 
liminary work  was  done  by  an  assistant  of  the  Survey  in  the  Blue 
Ridge  apple  region  of  Virginia.  Twenty-five  species  of  native  birds 
are  known  to  prey  upon  this  exceedingly  destructive  insect,  and  it  is 
believed  that  birds  destroy  from  50  to  85  per  cent  of  the  hibernating 
pupae.  Thus  they  probably  do  more  to  check  the  increase  of  the 
codling  moth  than  all  other  natural  enemies  combined. 

BIOLOGICAL   INVESTIGATIONS. 

During  the  year,  as  usual,  biological  investigations  covered  a  wide 
field  and  included  several  States.  Field  work  was  carried  on  in  parts 
of  Arizona,  Arkansas,  California,  Illinois,  Kentucky,  Missouri,  Mon- 
tana, New  Mexico,  North  Dakota,  Oregon,  Utah,  and  Wyoming. 
The  data  gathered  enabled  important  corrections  to  be  made  in  the 
zone  map  of  the  United  States,  a  revised  edition  of  which  is  now  in 
press. 

A  report  on  the  biological  survey  of  Colorado  is  practically  com- 
pleted and  will  be  published  during  the  coming  year.  This  includes 
a  map  of  the  State  showing  life  and  crop  zones,  with  a  general  dis- 
cussion of  their  relations,  the  adaptations  to  different  crops  of  the 
several  areas,  and  the  species  of  plants  and  animals  characterizing 
them.  A  full  list  of  mammals  of  the  State,  with  copious  notes  on 
habits,  distribution,  and  economic  relations,  forms  a  part  of  the 
report. 

A  detailed  survey  of  Wyoming,  with  special  relation  to  its  native 
mammals,  birds,  and  distribution  areas,  is  now  being  carried  on 
as  rapidly  as  possible,  beginning  with  the  sections  in  the  Wind 
River  and  Bighorn  valleys  which  are  covered  by  the  reclamation 
projects.  The  extent  of  the  Upper  Sonoran  zone  in  these  valleys, 
or  the  zone  of  corn  and  apples,  and  the  crops  best  adapted  to  it, 
have  been  subjects  of  inquiry  on  the  part  of  the  Reclamation  Serv- 
ice and  of  prospective  settlers.  At  the  request  of  the  Director  of 
the  Reclamation  Service  a  provisional  report  has  been  furnished 
on  the  life  zones  and  crop  adaptations  in  the  Shoshone  Project 
area,  but  more  definite  information  is  desired,  and  field  work  has 
been  undertaken  in  order  to  define  accurately  the  zone  boundaries. 

A  few  months  of  field  work  in  New  Mexico  practically  finished 
the  survey  of  that  territory,  and  a  report  on  its  lire  zones,  mammals, 
and  birds  is  now  being  prepared. 

Work  was  continued  in  northern  Arizona  and  southwestern  Utah, 
but  considerable  field  work  is  still  necessary  before  the  survey  of 
these  States  can  be  completed. 

The  office  work  of  mapping  ranges  of  species  of  birds  and  mam- 
mals has  been  pushed  vigorously,  and  the  distribution  of  a  large 
Percentage  of  trie  mammals  and  birds  of  the  United  States  lias 
een  mapped.  These  maps  are  constantly  in  use  in  planning  field 
work,  in  investigations  of  beneficial  or  injurious  species,  and  in  other 
lines  of  work. 

A  lar<p  amount  of  information  on  the  migration  and  distribution  of 
North  American  birds  has  been  gathered  and  tabulated  for  future 
reference.  This  information  is  in  constant  use  in  various  reports 
and  as  a  guide  in  formulating  protective  regulations  for  game  and 
other  useful  birds  and  mammals. 
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Considerable  field  work  has  been  done  in  the  lower  Mississippi 
Valley  States,  and  a  report  on  their  faunal  areas,  birds,  and  mam- 
mals will  be  published  as  soon  as  possible  after  completion  of  the 
field  work. 

Only  a  limited  amount  of  work  was  done  in  California  during 
the  year,  but  important  facts  on  distribution  were  ascertained, 
which  enabled  many  corrections  to  be  made  in  the  zone  map  of  the 
State. 

GAME    PRESERVATION    AND    INTRODUCTION. 

With  the  increasing  settlement  of  the  country  and  its  growing 
population,  our  big  game  animals  constantly  diminish  in  number, 
and  unless  suitable  protection  is  given  them  the  time  is  not  far 
off  when  big  game,  except  in  game  preserves,  will  be  practically  extinct. 
The  chief  function  of  the  Federal  Government  in  this  connection  is  to 
stimulate  and  coordinate  the  action  of  the  several  States  and  to 
aid  in  solving  the  various  protection  problems  as  they  arise.  The 
same  duties  and  similar  problems  are  present  in  connection  with  the 
preservation  of  the  birds  of  the  country,  both  game  and  nongame. 
The  danger  of  practical  extermination  is,  however,  more  remote, 
especially  in  the  case  of  nongame  birds.  To  the  Department,  also, 
has  been  assigned  the  duty  of  preventing  entry  into  the  country  of 
inj  rious  birds  and  mammals.  The  danger  that  species  will  be 
>rted  that  may,  like  the  English  sparrow,  prove  to  be  serious 
pests,  is  averted  only  by  the  system  of  inspection  maintained  at 
the  principal  ports  of  entry. 

GAME  PROTECTION  IN  ALASKA. 

Under  the  new  Alaska  game  law  11  wardens  have  been  appointed 
by  the  governor  and  21  guides  have  been  registered.  Several  hunting 
and  shipping  licenses  were  issued  by  the  governor,  the  proceeds  of 
which  are  paid  directly  into  the  United  States  Treasury.  Twenty- 
four  permits  were  issued  by  this  Department  for  collection  and  export 
of  scientific  specimens,  and  13  specimens  and  8  packages  of  specimens 
were  entered  at  Seattle,  Wash.,  during  the  year. 

COOPERATIVE    WORK. 

As  heretofore,  the  Department  cooperated  freely  with  various  state 
game  officials  and  organizations.  Among  the  most  important  fea- 
tures of  this  work  was  the  assistance  rendered  the  State  of  Wiscon- 
sin in  connection  with  its  civil-service  examinations  for  deputy 
wardenships. 

INTERSTATE    COMMERCE. 

Prosecutions  were  promptly  begun  under  the  new  criminal  code, 
effective  January  1,  1910,  which  removed  certain  technical  difficulties 
contained  in  the  Lacey  Act.  In  this  connection  investigation  was 
made  of  certain  shipping  centers  of  the  Middle  West,  heretofore  the 
chief  field  of  illegal  traffic  in  game.  As  a  result  of  these  investiga- 
tions and  of  the  activity  of  local  officials,  the  situation  in  this  region 
is  now  practically  under  control. 

76855°— 11 6 
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PLUMAGE. 

The  Department  has  cooperated  with  Oregon,  California,  Missouri, 
and  New  Y  ork  in  an  effective  campaign  against  the  use  of  plumage 
of  native  birds  for  millinery  purposes.  The  broader  question  of 
international  cooperation  in  the  protection  of  the  plumage  birds  of 
the  world  is  steadily  coming  to  the  front.  The  latest  important  move 
is  the  appointment  of  an  international  committee  on  bird  protection 
by  the  Fifth  International  Ornithological  Congress,  held  at  Berlin  in 
the  latter  part  of  May.  Thirteen  countries  are  represented  on  this 
committee  besides  the  United  States,  one  of  whose  two  representa- 
tives is  an  official  of  this  Department. 

BIRD    RESERVATIONS. 

During  the  year  an  inspection  was  made  of  several  of  the  bird  reser- 
vations by  officers  and  agents  of  the  Department.  Wardens  for  six- 
teen reservations  were  appointed,  and  several  of  these  were  assigned 
the  duty  of  studying  special  phases  of  bird  life.  Serious  depredations 
on  the  Hawaiian  Reservation  were  reported  to  the  Department,  and 
by  arrangement  with  the  Secretary  of  the  Treasury  a  revenue  cutter 
was  dispatched  to  the  scene  in  Januar}^.  Twenty-three  poachers 
were  arrested  on  Laysan  and  Lisiansky  islands,  and  259,000  wings 
and  a  large  quantity  of  other  plumage  were  seized.  The  poachers 
were  brought  to  Honolulu  and  were  given  a  nominal  sentence,  pro- 
ceedings being  at  once  instituted  against  their  employer. 

NATIONAL   BISON    RANGE. 

Thirty-seven  pure-bred  buffalo,  most  of  them  from  the  estate  of 
C.  C.  Conrad,  at  Kalispell,  Mont.,  were  placed  on  the  Montana  Bison 
Range.  An  increase  of  eleven  calves  during  the  season  raised  the 
total  number  of  the  herd  to  48.  In  addition  to  the  buffalo,  several 
white-tailed  deer,  presented  by  the  city  of  Missoula,  were  placed  on 
the  range. 

DIVISION  OF  ACCOUNTS  AND  DISBURSEMENTS. 

While  the  appropriations  for  the  Department  of  Agriculture  for 
the  fiscal  year  1910  were  not  much  larger  in  the  aggregate  than 
those  for  the  fiscal  year  1909,  the  work  of  the  Division  of  Accounts 
in  connection  with  the  disbursements  for  the  later  year  was  materially 
increased  by  reason  of  the  fact  that  the  appropriations  for  1910 
were  divided  into  a  great  many  more  subappropriations,  each  neces- 
sitating the  keeping  of  a  separate  account,  than  were  the  appropria- 
tions for  1909;  in  fact,  the  number  of  the  1910  subappropriations 
exceeded  by  approximately  150  per  cent  the  number  of  the  1909 
subappropriations. 

During  the  year  there  were  received,  audited,  and  paid  56,415 
accounts,  amounting  to  $10,389,784.78,  exclusive  of  approximately 
48,584  accounts  of  the  Forest  Service,  which  received  an  adminis- 
trative examination  in  the  Division.  Of  these  accounts,  moreover, 
4,828  were  so-called  " combined"  accounts,  in  connection  with  which 
there  was  probably  a  saving  of  at  least  24,140  checks,  to  sav  nothing 
of  the  saving  of  other  clerical  labor  in  connection  therewith.     There 
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were  also  audited  and  sent  to  the  Treasury  for  pa}rment  1,473  accounts. 
In  the  payment  of  the  accounts  settled  directly  by  the  Division 
of  Accounts  it  was  necessary  to  draw  104  requisitions  on  the  Treasury 
and  subtreasuries  and  issue  108,757  checks.  There  were  issued 
during  the  year  22,803  requisitions  for  supplies,  6,657  letters  of 
authorization  for  travel,  32,418  requests  for  passenger  travel,  553 
requests  on  the  Quartermaster-General  for  the  transportation  of 
government  property,  and  2,626  department  bills  of  lading,  while 
87,500  letters  were  written  or  received  in  the  ordinary  transaction 
of  business. 

To  carry  on  the  work  of  the  Department  of  Agriculture  during 
the  fiscal  year  ended  June  30,  1910,  Congress  appropriated  the 
sum  of  517,029,036,  an  increase  of  $965,930  over  the  preceding 
year.  Of  this  appropriation  $12,225,036  covered  the  ordinary 
expenses  of  the  Department,  $3,000,000  the  permanent  annual 
expense  for  meat  inspection,  $1,344,000  the  agricultural  experiment 
stations,  and  $460,000  the  printing  and  binding  done  under  the 
Public  Printer. 

The  disbursements  of  the  Department  for  the  fiscal  year  1910 
amounted  to  $13,794,231.97,  and  the  greater  part  of  the  balance  of 
$1,676,402.19  will  be  required  for  the  settlement  of  outstanding 
liabilities.  The  apparent  excess  of  disbursements  over  the  appro- 
priations for  this  fiscal  year  is  due  to  unexpended  balances  brought 
forward  from  " Administration,  etc.,  Forest  Reserves,"  and  other 
special  appropriations. 

The  amount  for  rent  of  buildings  in  the  District  of  Columbia  for 
the  several  branches  of  the  Department  was  $72,645. 

All  accounts  for  the  fiscal  year  1908  having  been  settled,  the 
unexpended  balance  of  appropriations  for  that  year,  amounting  to 
$442,538.63,  was  covered  into  the  Treasury  on  June  30,  1910.  The 
account  for  the  fiscal  year  1909  is  still  open. 

The  amount  estimated  for  the  fiscal  year  1912  in  the  annual  esti- 
mates for  the  regular  appropriation  bill  is  $16,693,686,  which  includes 
81,440,000  for  agricultural  experiment  stations  and  $400,000  for 
the  enforcement  of  the  so-called  insecticide  act  of  April  26,  1910. 
In  addition  there  will  be  a  permanent  appropriation  of  $3,000,000 
for  meat  inspection  and  $460,000  for  printing  and  binding  to  be 
done  under  the  Public  Printer,  making  a  grand  total  of  $20,153,686. 

By  the  terms  of  General  Order  No.  138,  dated  January  15,  1910, 
the  Secretary  of  Agriculture  placed  the  disbursing  and  accounting 
work  of  the  Forest  Service  under  the  immediate  supervision  and 
direction  of  the  Chief  of  the  Division  of  Accounts  and  Disbursements, 
who  also  received  authority  to  make,  subject  to  the  approval  of  the 
Secretary,  such  changes  in  the  methods  of  accounting  and  disbursing 
in  the  Forest  Service  as  might  be  deemed  necessary  from  time  to 
time.  By  the  same  order  the  fiscal  agents  of  the  Forest  Service, 
both  in  Washington  and  at  the  district  centers  in  Missoula,  Mont., 
Denver,  Colo.,  Albuquerque,  N.  Mex.,  Ogden,  Utah,  San  Francisco, 
Cal.,  Portland,  Oreg.,  and  Madison,  Wis.,  were  made  subject  to  the 
instructons  of  the  Chief  of  the  Division  of  Accounts  in  all  matters 
pertaining  to  accounts  and  disbursements.  The  Agricultural  Appro- 
priation Act  of  May  26,  1910  (36  Stat.,  416),  supplemented  the  Sec- 
retary's action  by  transferring  these  fiscal  agents  from  the  Forest 
Service  to  the  statutory  roll  of  the  Division  of  Accounts  and  Dis- 
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bursements,  thus  completing  the  change  which  places  the  Forest 
Service  on  an  equal  footing  with  the  other  Bureaus  in  regard  to  fiscal 
matters  and  brings  its  accounting  and  disbursing  work  under  the 
immediate  supervision  and  direction  of  the  Chief  of  the  Division  of 
Accounts  and  Disbursements,  who  is  by  statute  the  administrative 
officer  of  the  fiscal  affairs  of  the  Department  of  Agriculture. 

DIVISION  OF  PUBLICATIONS. 

The  publication  work  of  the  Department  exceeded  that  of  any  pre- 
vious year,  comprising  1,982  different  bulletins,  circulars  and  reports, 
of  which  25,160,469  copies  were  printed  for  distribution  to  farmers 
in  every  section  of  the  United  States.  This  was  an  increase  of  46§ 
per  cent  in  the  number  of  publications  issued,  and  41  per  cent  in  the 
number  of  copies  distributed,  and  this  result  was  accomplished  with- 
out any  increase  in  the  appropriation  or  in  the  force  engaged  in  the 
execution  of  the  work. 

The  publications  give  the  results  of  investigations  by  scientists  of 
the  Department  in  their  various  lines  of  work.  The  popular  bulle- 
tins and  circulars  give  in  plain  language  detailed  information  in 
regard  to  every  phase  of  agriculture.  The  aim  has  been  to  meet  the 
popular  demand  for  information  on  any  particular  subject  by  pub- 
lishing a  bulletin  or  circular,  in  other  words,  to  give  the  people, 
particularly  the  farmers,  the  information  they  desire  and  which  they 
have  a  right  to  expect  from  the  Department,  which  was  foundecl 
and  is  supported  for  their  benefit.  Unfortunately  the  funds  for 
printing  are  not  sufficient  to  procure  enough  publications  to  fully 
supply  the  demand.  Congress  has,  however,  wisely  provided  a  way 
by  which  applicants  may  always  obtain  publications  after  the  Depart- 
ment's supply  is  exhausted  and  no  funds  are  available  to  secure  addi- 
tional copies,  and  that  is  by  purchase  from  the  Superintendent  of 
Documents,  under  the  law  of  January  12,  1895. 


Farmers'  Bulletins  continue  to  be  in  great  favor  with  the  people. 
The  number  of  copies  secured  with  the  appropriation  of  $125,000 
was  9,337,500,  the  average  cost  per  copy  being  lj  cents,  as  against 
7,755,000  during  the  preceding  year.  The  decision  to  reduce  the  size 
has  made  it  possible  to  procure  more  copies.  Forty-five  new  Farmers' 
Bulletins  were  issued  during  the  year,  of  which  2,915,000  copies  were 
printed,  while  the  reprints  of  older  bulletins  still  in  demand  aggre- 
gated 6,422,500  copies.  The  congressional  distribution  amounted  to 
6,449,589  copies. 

SCIENTIFIC    AND    TECHNICAL    PUBLICATIONS. 

Our  scientists  are  constantly  making  new  discoveries,  which  are 
given  to  the  world  in  carefully  prepared  bulletins,  for  the  printing  of 
which  883,116.70  was  expended,  the  number  of  copies  of  such  publi- 
cations aggregating  350,000.  These  bulletins  were  distributed  to 
selected  lists  of  instructors  and  to  Libraries  both  in  this  country  and 
abroad,  and  constitute  a  permanent  record  of  the  achievements  of  the 
Department  in   scientific  research.     Instructions  for  applying   and 
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utilizing  the  results  of  scientific  investigations  are  given  in  the 
smaller,  popular  publications,  especially  the  Farmers'  Bulletins,  mil- 
lions of  which  are  annually  printed  and  distributed. 

ADMINISTRATIVE    PUBLICATIONS. 

With  the  growth  of  the  Department  there  has  been  a  corresponding 
increase  in  what  may  be  called  administrative  publications,  compris- 
ing reports  required  by  Congress,  for  the  printing  of  which  $78,726.37 
was  expended,  and  food-inspection  decisions,  notices  of  judgment,  and 
other  documents  for  the  guidance  of  employees  and  for  the  enforce- 
ment of  laws,  including  also  the  necessary  blanks  for  the  transaction  of 
the  public  business. 

The  great  volume  of  the  publication  work  of  the  Department,  far 
exceeding  that  of  any  previous  year,  has  been  secured  with  an  expendi- 
ture of  $441,349.94  for  printing  and  binding.  Inasmuch  as  one  of  the 
functions  of  the  Department  is  to  disseminate  the  information  it 
acquires,  and  since  publications  constitute  the  most  effective  medium 
of  distribution  to  the  people,  the  expense  of  such  work  is  believed  to 
be  fully  justified.  The  fact  that  the  results  were  achieved  at  a  saving 
to  the  Government  bears  testimony  to  the  careful  supervision  given 
to  this  important  branch  of  the  work  of  the  Department. 

BUBEAU  OF  STATISTICS. 

The  most  important  duty  of  the  Bureau  of  Statistics  is  to  estimate 
the  acreage  of  various  crops  at  the  beginning  of  each  season,  their 
condition  at  monthly  intervals  during  the  season,  and  the  produc- 
tion after  the  harvest  is  gathered.  Regular  reports  are  made  for  the 
first  of  each  month  in  the  year,  except  February — eleven  regular 
reports.  In  addition,  reports  on  cotton  are  made  for  the  25th  of 
May,  June,  July,  August,  September,  and  November,  the  last  being 
the  estimate  of  yield. 

These  reports  are  estimates  based  upon  replies  sent  in  by  many 
thousands  of  voluntary  but  regularly  constituted  crop  correspondents 
in  answer  to  inquiry  schedules  sent  out  by  the  Bureau.  During  the 
year  the  schedules  sent  out  for  the  regular  monthly  crop  reports 
averaged  about  65,000  a  month,  and  the  replies  about  46,000  a 
month,  each  schedule  having  an  average  of  about  40  questions.  The 
schedules  devoted  exclusively  to  cotton  averaged  about  15,000  for 
each  of  the  six  months  in  which  they  are  sent  out,  and  the  replies 
averaged  10,000.  The  tabulating,  collating,  and  digesting  of  these 
replies  involves  an  immense  amount  of  work,  and  the  amount  is  grow- 
ing greater  each  year,  as  the  work  expands. 

Several  special  inquiries  were  made  during  the  year,  as  follows: 
(1)  Stocks  of  potatoes  in  hands  of  growers  and  in  hands  of  dealers 
on  January  1,  1910.  (2)  Causes  and  extent  of  deviation  from  a 
normal  production  of  various  crops.  (3)  Monthly  marketings  by 
farmers  of  wheat,  corn,  oats,  barley,  flax,  and  hay. 

The  crop-reporting  service  is  now  giving  general  satisfaction. 
There  has  been  practically  no  adverse  criticism  of  our  estimates 
during  the  year. 

In  addition  to  the  present  work  of  promulgating  figures  represent- 
ing the  condition  of  growing  crops  from  month  to  month,  it  is  con- 
templated during  the  present  year  to  have  the  Crop  Reporting  Board 
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give  each  month  its  estimate  of  the  volume  of  the  year's  final  pro- 
duction, as  indicated  by  the  condition  figures.  In  other  words,  the 
condition  figures  will  be  interpreted  in  terms  of  yield. 

Aside  from  the  crop  reports,  several  important  studies  were  made 
in  the  Bureau  during  the  year.  The  prices  of  beef  and  pork  were 
investigated,  to  ascertain  the  difference  between  the  wholesale  and 
retail  prices  in  many  cities.  In  connection  with  this  study,  the 
changes  in  prices  of  many  farm  products  were  examined  for  the 
period  beginning  with  the  low  prices  of  the  industrial  depression  of 
1893-1897. 

A  report  on  the  marketing  and  transporting  of  grain  in  the  region 
of  the  Great  Lakes,  made  toward  the  close  of  the  fiscal  year,  treats  of 
the  reduction  in  the  cost  of  sending  grain  to  market  and  the  increased 
quantities  handled  during  the  last  quarter  century. 

Preliminary  work  was  done  on  an  investigation  to  show  the  con- 
ditions affecting  the  cost  of  selling  and  delivering  grain  and  live 
stock  in  the  Pacific  Coast  States. 

The  nineteenth  investigation  of  the  wage  rates  paid  to  farm  labor 
was  well  advanced  at  the  close  of  the  year.  This  inquiry  has  included 
many  items  of  supplementary  wages,  such  as  house  rent,  firewood, 
and  laundry  work,  often  not  considered  in  studies  of  money  wages. 
The  cost  of  living  of  the  farm  laborer,  compared  with  that  of 
employees  in  the  cities,  has  also  been  considered  as  affecting  his  real 
wages. 

A  study  of  the  dates  of  planting  and  harvesting  crops  throughout 
the  world  has  been  under  way  during  the  year,  with  the  cooperation 
of  many  experts  in  other  branches  of  the  Department,  and  gives 
promise  of  interesting  results. 

LIBRARY. 

Like  everything  else  about  the  Department,  the  Library  is  for 
service,  and  as  a  reference  library  its  first  duty  is  to  the  Department's 
employees.  But  it  is  also  able  to  aid  the  scientists  in  the  agricul- 
tural colleges  and  experiment  stations,  to  whom  it  made  548  loans  of 
books  from  its  shelves,  which  is  a  slight  return  for  the  many  favors 
and  benefits  which  scientists  connected  with  the  Department  have 
enjoyed  through  the  generous  policy  of  other  libraries  in  lending 
books  for  use  in  the  work  of  the  Department,  amounting  to  4,701 
volumes. 

The  accessions  of  books,  pamphlets,  and  maps  totaled  8,156,  of 
which  3,646  were  gifts,  making  the  total  number  of  recorded  books 
and  pamphlets  available  for  use  of  investigators  109.630. 

The  increasing  interest  in  agricultural  libraries  and  agricultural 
literature  on  the  part  of  librarians  and  their  effort^  to  serve  the 
farmer  is  worthy  of  note.  At  the  seventh  annual  meeting  of  the 
League  of  Library  Commissions,  held  in  connection  with  the  American 
Library  Association  Conference  at  Mackinac  Island,  June  30,  1910, 
one  session  was  devoted  to  the  general  subject  of  commission  work 
with  the  farmer,  and  it  is  hoped  that  a  permanent  agricultural 
libraries  section  will  be  formed,  which  will  be  the  means  of  bring- 
ing about  closer  cooperation  among  agricultural  libraries,  of  further- 
ing their  advancement,  and  of  stimulating  interest  in  agricultural 
Literature. 
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OFFICE  OF  EXPERIMENT  STATIONS. 
RELATIONS    WITH    AGRICULTURAL    EXPERIMENT    STATIONS. 

The  sixty-two  agricultural  experiment  stations  in  the  several 
States  and  Territories  have  been  actively  at  work  in  the  interest 
of  the  farmers  and  horticulturists  during  the  past  year.  Fifty-five 
of  these  stations  receive  appropriations  provided  for  by  acts  of  Con- 
gress, which  amounted  to  $1,344,000  for  the  fiscal  year  ended  June 
30,  1910.  The  state  legislatures  made  appropriations  for  their  work 
amounting  to  over  $1,000,000,  and  additional  sums  were  received 
from  fees  for  analyses  of  fertilizers,  sales  of  farm  products,  and  other 
local  sources  aggregating  about  $750,000.  The  total  annual  revenue 
of  the  stations  is  now  over  $3,000,000,  as  compared  with  half  that 
sum  in  1905. 

In  1906  Congress  passed  the  Adams  Act,  by  which  the  stations 
were  granted  additional  funds  from  the  National  Treasury.  Under 
the  terms  of  this  act  this  grant  was  to  be  increased  annually  for  five 
years.  The  maximum  has  now  been  reached  and  the  stations  will 
receive  $720,000  under  the  Adams  Act  during  the  current  fiscal  year. 
The  liberal  policy  of  Congress  toward  the  stations  has  resulted  in 
much  larger  appropriations  by  the  States  and  a  material  increase 
of  their  revenues  from  other  sources.  The  Adams  fund  is  restricted 
in  its  use  to  original  research.  The  state  funds  are  mainly  used  for 
the  more  practical  work,  including  the  maintenance  of  substations, 
demonstration  fields,  agricultural  surveys,  and  a  great  variety  of 
local  experiments,  as  well  as  for  printing  and  disseminating  the  results 
of  the  experiments.  By  this  cooperation  of  the  National  and  State 
governments  in  fostering  the  stations,  their  operations  have  been 
greatly  strengthened  and  the  results  of  their  work  have  been  brought 
more  directly  to  the  attention  of  the  farmers  in  every  part  of  the 
United  States. 

The  Adams  Act  has  enabled  the  stations  to  attack  a  large  number 
of  the  more  fundamental  and  difficult  problems  of  our  agriculture. 
The  scientific  work  of  the  stations  has  been  greatly  broadened  and 
increased  in  efficiency.  A  much  more  solid  foundation  on  which  to 
base  a  rational  practice  of  agriculture  is  thus  being  established. 
According  to  the  Comptroller's  decision  the  appropriations  under 
the  Adams  Act  were  limited  by  the  terms  of  the  act  to  a  period  of 
five  years.  It  will  therefore  be  necessary  for  Congress  to  take  further 
action  if  the  stations  are  to  continue  to  receive  this  needed  increase. 
It  is  believed  that  the  appropriation  is  of  great  importance  to  our 
agriculture  and  that  without  it  the  work  of  our  stations  would  be 
seriously  crippled. 

The  stations  annually  issue  about  500  publications,  which  are 
regularly  sent  to  over  900,000  addresses,  mainlv  those  of  farmers.  The 
practical  results  of  station  work  are  also  widely  disseminated  through 
the  public  press.  They  are  carried  out  to  the  farmers  through  the 
farmers'  institutes  and  other  forms  of  extension  work  conducted  by 
the  agricultural  colleges  and  the  state  departments  of  agriculture. 
While  the  task  of  effectively  reaching  the  many  millions  or  our  rural 
people  with  information  which  may  lead  to  the  improvement  of 
agricultural  practice  is  an  enormous  one  and  will  not  be  thoroughly 
performed  for  many  years,  great  progress  has  been  made  in  this 
direction  during  the  past  decade.     The  efforts  of  the  stations  in  the 
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dissemination  of  information  have  been  mainly  spent  in  popularizing 
their  work  and  their  funds  for  printing  are  still  inadequate  to  meet 
the  growing  demands  of  our  agricultural  people. 

Meanwhile  less  attention  has  been  given  to  the  appropriate  publi- 
cation of  the  scientific  work  of  the  stations.  This  material  has 
either  been  combined  with  the  practical  in  popular  publications, 
or  issued  in  separate  series,  or  published  in  abbreviated  form  through 
scientific  journals.  Recently  there  has  been  a  growing  tendency  to 
publish  such  material  in  foreign  journals  in  the  belief  that  thus  it  is 
more  surely  brought  to  the  attention  of  the  scientific  world. 

The  general  result  of  the  present  method  of  publication  of  the  sci- 
entific work  of  our  stations  is  very  unsatisfactory  and  from  the  stand- 
point of  National  pride  even  humiliating.  We  have  the  most  com- 
prehensive system  of  agricultural  research  in  the  world.  The  amount 
and  value  of  the  scientific  work  of  the  stations,  on  which  their  practi- 
cal results  are  based,  are  very  great,  yet  the  scientific  publications  of 
our  stations  are  so  fragmentary  and  scattered  that  it  is  very  difficult 
even  for  workers  in  similar  lines  in  this  country  to  obtain  them  in  any 
complete  way.  and  to  the  great  world  of  science  they  are  largely 
unknown.  To  remedy  this  defect  and  put  the  scientific  work  of  the 
American  stations  in  die  right  light  before  the  world  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations  has  asked 
my  cooperation  in  laying  before  Congress  a  proposition  to  establish 
under  National  authority  a  central  medium  for  the  publication  of 
original  reports  of  the  scientific  work  of  the  stations.  Believing  that 
this  is  a  matter  of  much  importance  and  that  it  is  worthy  of  careful 
consideration  by  the  Congress,  I  have  included  an  item  proposing  an 
appropriation  for  this  purpose  in  the  estimates  for  the  ensuing  fiscal 
year. 

In  the  conservation  of  our  natural  resources  the  experiment  stations 
are  doing  very  important  work.  The  greatest  natural  resource  is  the 
productive  power  of  the  soils,  and  the  stations  throughout  the  country 
are  making  every  effort  to  devise  efficient  means  for  the  maintenance 
and  increase  of  the  fertility  of  the  land.  The  investigations  in  prog- 
ress include  studies  of  all  problems  bearing  on  this  point,  such  as  the 
economic  use  of  fertilizers,  the  retention  of  the  proper  quantity  of 
moisture  by  the  soil  and  its  use  by  the  growing  crop,  rotative  cropping, 
green  manuring,  especially  with  leguminous  plants,  the  action  of  bac- 
teria in  relation  to  soil  fertility,  etc.  The  different  types  of  soils  are 
studied  in  regard  to  the  reduction  of  fertility  by  cultivation,  and  many 
interesting  and  valuable  facts  are  being  brought  out. 

More  attention  is  being  given  from  year  to  year  to  crop  production 
under  dry-farming  conditions,  which  is  essentially  a  matter  of  moist- 
ure conservation.  The  stations  have  done  valuable  work  along  this 
line,  and  in  many  States  this  is  given  recognition  by  tin1  establish- 
ment and  maintenance  of  dry-fanning  experiment  stations  at  the 
expense  <>f  the  State,  but  under  the  general  direction  of  the  central 
station  receiving  the  Federal  funds.  In  many  instances  the  work  of 
these  dry-fanning  stations  is  carried  on  in  cooperation  with  this 
Department.  This  work  is  doing  much  to  put  farming  in  the  dry 
region-  on  a  safe  and  enduring  basis. 
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THE    AGRICULTURAL    COLLEGES    AND    SCHOOLS. 

The  growth  of  sentiment  in  favor  of  elementary  and  secondary  as 
well  as  collegiate  instruction  in  agriculture  has  been  more  rapid  than 
even  the  most  sanguine  friends  of  agricultural  education  had  antici- 
pated. Since  October,  1908,  the  number  of  institutions  in  the 
United  States  giving  instruction  in  agriculture  has  increased  from 
545  to  875,  or  more  than  60  per  cent  in  nineteen  months. 

The  most  notable  advance  in  secondary  agricultural  education 
was  in  the  number  of  departments  of  agricultural  instruction  estab- 
lished in  public  high  schools  with  the  aid  of  state  appropriations. 
Five  such  departments  were  established  in  Alabama  high  schools,  8 
in  Louisiana,  10  in  Minnesota,  5  in  Mississippi,  and  10  in  Virginia. 
The  importance  attached  to  these  new  departments  is  indicated  by 
the  fact  that  in  many  instances  the  schools  adopted  the  names  of 
the  departments  and  were  called  agricultural  high  schools. 

There  has  also  been  a  notable  increase  in  the  number  of  institutions 
conducting  teacher-training  courses  in  agriculture.  The  total  num- 
ber of  such  institutions  is  now  214,  including  30  land-grant  colleges, 
156  state  and  county  normal  schools,  and  28  negro  schools.  Nine- 
teen of  the  land-grant  colleges  offer  regular  courses  for  teachers  of 
agriculture  and  24  of  them  conduct  summer  schools  for  teachers. 
This  general  movement  for  the  training  of  teachers  of  agriculture  is 
significant  of  the  importance  now  attached  to  the  agricultural  educa- 
tion movement. 

The  agricultural  colleges  have  had  a  successful  year  and  a  large 
attendance  of  students.  Their  graduates  have  quite  generally  chosen 
agricultural  pursuits,  and  have  found  no  difficulty  in  securing  employ- 
ment. 

farmers'  institutes  and  agricultural  extension  work. 

Farmers'  institutes  are  now  organized  in  every  State,  with  respon- 
sible directors  in  charge  and  a  corps  of  teachers  aggregating  over 
1,000  specialists  to  give  instruction.  There  was  appropriated  for 
carrying  on  the  work  last  year  about  $432,000,  an  increase  of  $86,000 
over  the  appropriation  or  the  year  before.  There  were  held  5.651 
regular  institute  meetings,  composed  of  16,586  sessions  of  one-half 
day  each,  with  a  total  attendance  of  2,395,908.  In  addition  to  carry- 
ing on  the  work  of  the  regular  institutes  the  States  have  been  main- 
taining numerous  special  meetings  of  institute  character.  Several 
of  these  special  forms  of  activity  are  rapidly  becoming  of  such 
importance  as  to  require  separate  organizations  specially  equipped 
for  the  service  that  each  interest  requires.  One  of  these  special 
forms  is  the  movable  school  of  agriculture.  Ninety-nine  of  these 
schools  were  held  last  year,  with  an  attendance  of  65,977. 

Field  demonstrations  also  are  rapidly  coming  into  use  as  methods 
of  teaching  agriculture  to  farming  people.  One  State  reports  having 
held  67  of  these  demonstrations,  with  a  registered  attendance  of 
21,775  persons.  Others  have  held  meetings  of  similar  character  with 
great  advantage.  The  agricultural  train  is  another  form  of  insti- 
tute activity  that  has  recently  developed  and  promises  to  be  an  effect- 
ive means  for  disseminating  agricultural  information.  Twenty- 
eight  trains  are  reported  to  have  been  run  during  the  year  by  18 
States,  with  an  attendance  of  189,645. 
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Fifteen  States  held  444  institutes  for  women,  with  an  attendance 
of  4,850.  Institutes  for  women,  because  of  their  importance,  ought 
to  have  and  doubtless  will  receive  much  recognition  m  future  exten- 
sion work,  and  institute  workers  should  devote  themselves  with  as 
great  earnestness  and  energy  to  the  development  of  tins  form  of 
extension  activity  as  they  have  exhibited  in  developing  institutes 
for  men. 

One  hundred  and  sixt}r  sessions  of  institutes  for  young  people  were 
held,  with  an  attendance  of  21,422.  When  it  is  considered  that  94 
out  of  every  100  children  finish  their  education  with  the  district 
school,  and  that  the  large  majority  of  these  do  not  continue  beyond 
the  sixth  grade,  it  is  important  for  the  future  of  agriculture  that 
opportunity  be  given  for  young  people  who  live  in  the  country  and 
have  left  the  public  school,  and  from  whose  ranks  the  future  farmers 
and  their  wives  must  be  supplied,  to  be  taught  the  latest  and  most 
improved  methods  for  conducting  agricultural  operations.  Hitherto 
the  large  majority  of  young  people  in  the  country  over  14  years  of 
age  have  been  without  means  of  instruction  along  agricultural  lines. 
To  supply  this  need  the  farmers'  institute  authorities  in  a  number  of 
the  States  have  organized  institutes  for  youth  between  the  ages  of 
14  and  19  years  who  have  left  the  public  schools  and  are  about 
choosing  a  life  pursuit.  These  institutes  differ  from  boys'  and  girls' 
clubs  as  organized  by  the  public  schools  in  that  they  are  officered  by 
adults,  and  their  instructors  are  capable  specialists  of  the  same 
qualifications  as  those  who  lecture  before  the  farmers'  institutes  for 
adults.  The  instruction  also  is  altogether  vocational,  and  is  intended 
to  show  how  to  make  money  in  the  business  of  agriculture. 

The  agricultural  colleges  and  experiment  stations  have  continued 
to  aid  the  institutes  by  detailing  members  of  their  faculties  and  sta- 
tion staffs  for  lecture  service.  Four  hundred  and  eighty  of  these 
lecturers,  representing  the  agricultural  colleges  and  experiment 
stations  in  43  States,  were  engaged  in  institute  work  last  year.  Thirty- 
nine  of  these  States  report  the  days  of  service  contributed  by  the 
lecturers  at  4,780 — a  much  larger  contribution  of  time  by  these 
institutions  to  institute  work  than  during  any  previous  year. 

THE    DEPARTMENT'S    INSULAR    AGRICULTURAL    EXPERIMENT    STATIONS. 

The  policy  of  conducting  investigations  looking  to  the  diversifica- 
tion of  agriculture  has  been  continued  as  before.  Each  station  lias 
its  special  problems,  and  satisfactory  progress  has  been  reported  on 
the  various  lines  of  work. 

In  Alaska  a  demonstration  is  being  made  of  the  possibilities  of 
agriculture  in  that  region.  Cereal  breeding,  testing  of  varieties  of 
grain,  methods  of  culture,  and  the  introduction  of  new  varieties  of 
grains  and  forage  plants  are  made  the  important  investigations  at 
the  Rampart  and  Fairbanks  stations,  and  it  is  gratifying  to  note  the 
success  attained  at  the  Rampart  station  in  the  introduction  of  hardy 
early-maturing  varieties  of  barley,  oats,  winter  wheat,  and  winter 
rye.  In  addition,  by  cross-fertilization  a  number  of  new  varieties 
of  barley  and  oats  have  been  developed,  some  of  which  were  grown 
this  year  for  the  first  time.  About  G5  acres  were  cropped  this  year, 
and  data  are  being  collected  to  show  the  possibility  of  farming  in  the 
Yukon  Valley.  The  first  self-binding  reaper  in  Alaska  was  sent  to 
the   Fairbanks   station   this   summer.     With   the   success   thus  far 
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indicated  a  demand  has  come  for  information  regarding  agricultural 
lands,  and  a  reconnaissance  is  being  made  of  a  number  of  regions 
preliminary  to  a  detailed  land  survey  by  the  Department  of  the 
Interior.  The  horticultural  investigations  are  being  extended,  and 
the  plant-breeding  work  is  beginning  to  give  results. 

Great  interest  has  been  aroused  in  Hawaii  by  the  cotton  experi- 
ments inaugurated  by  the  station,  and  the  growing  of  cotton  in 
commercial  quantities  appears  to  be  assured.  The  cotton  plant 
requires  less  water  than  sugar  cane,  and  already  over  500  acres  of 
cotton  have  been  planted  on  sugar  plantations  where  irrigation  water 
was  deficient.  The  investigations  on  rice  have  resulted  in  some  new 
varieties  produced  by  breeding  experiments  that  exceed  any  in 
common  use.  They  have  also  shown  the  value  of  ammonium  sul- 
phate as  a  fertihzer  for  the  rice  crop.  The  pineapple  soil  studies 
have  been  continued,  and  it  has  been  found  that  where  the  man- 
ganese content  is  not  too  high  the  use  of  suitable  fertilizers  will  cor- 
rect the  injur}-  due  to  manganese.  A  more  serious  pineapple  trouble 
in  Hawaii  has  been  found,  due  to  a  lack  of  aeration  of  the  soil,  and 
studies  to  correct  this  condition  are  in  progress.  The  rubber-tapping 
experiments  have  been  continued,  and  the  profitableness  of  growing 
Ceara  rubber  has  been  shown. 

In  Porto  Rico  one  of  the  most  striking  results  of  the  investigations 
during  the  past  year  was  the  determination  of  the  cause  of  the  chlorosis 
in  pineapple  plants.  This  rather  serious  trouble  was  found  to  be  due 
to  the  abunaance  of  calcium  carbonate  in  the  soil,  and  it  was  found 
inadvisable  to  plant  pineapples  on  soils  containing  more  than  5  per 
cent  of  calcium  carbonate.  The  work  on  sick  soils,  due  to  super- 
abundant bacteria,  has  been  continued,  and  disinfection  by  chemicals 
or  by  frequent  deep  plowing  has  proved  of  value  in  correcting  the 
trouble.  The  rapidly  developing  citrus  industry  has  necessitated 
much  attention  to  the  insect  and  fungus  pests  of  these  crops,  and 
some  of  the  results  of  the  investigations  have  been  issued.  The  great 
importance  of  windbreaks  in  connection  with  citrus  growing  in  Porto 
Rico  has  been  fully  demonstrated.  Studies  are  being  made  of  the 
pests  of  other  economic  plants,  especial  attention  being  given  to  those 
occurring  on  coffee.  The  experiments  on  the  introduction  and  cul- 
tivation of  some  of  the  more  valuable  coffees  of  other  regions  have 
been  continued,  and  the  station  is  distributing  for  planting  limited 
quantities  of  five  of  the  highest-priced  coffees  of  the  world.  Of  some 
of  these,  three-year-old  trees  bore  this  year  more  than  a  pound  of 
clean  coffee  to  the  tree.  The  flavor  and  aroma,  so  far  as  tested,  have 
been  pronounced  equal  to  the  original  stock.  The  work  of  the  station 
on  the  importation  and  breeding  of  live  stock  has  been  very  success- 
ful and  some  results  are  being  shown.  The  progeny  of  American 
saddle-bred  horses  bred  to  native  mares  have  matured  into  handsome 
animals  that  command  very  high  prices.  Crossbred  zebu  bulls  and 
woolless  sheep  have  been  introduced  and  have  developed  splendidly. 
They  will  be  used  to  improve  the  cattle  and  sheep  stock:  of  the  island. 
Similar  work  is  being  carried  on  with  swine  and  poultry,  and  the 
station's  excess  stock  of  all  kinds  is  in  great  demand  by  planters  and 
breeders.  The  cooperative  work  with  planters  and  with  the  insular 
authorities  has  been  extended,  and  the  relation  of  the  station's  work 
to  the  island's  development  is  becoming  well  recognized  and 
appreciated. 
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The  agricultural  experiment  station  of  Guam  now  has  a  permanent 
location,  the  negotiations  for  its  purchase  having  been  completed 
during  the  year.  Much  progress  has  been  made  in  bringing  the  land 
under  cultivation  and  in  the  erection  of  necessary  buildings.  The 
greater  portion  of  the  land  has  been  planted  to  forage  crops  of  various 
kinds  preliminary  to  experiments  in  the  introduction  and  breeding  of 
live  stock.  The  experimental  work  undertaken  has  been  of  the 
simplest  kind,  and  ocular  demonstrations  are  being  made  of  the  value 
of  improved  varieties  of  standard  crops,  the  introduction  of  others, 
and  the  necessity  for  better  methods  of  cultivation  of  all  crops.  Some 
of  the  introductions  have  proved  of  great  value  and  readily  adapted 
to  their  new  location. 

NUTRITION    INVESTIGATIONS. 

The  investigations  in  human  nutrition  carried  on  in  the  Office  of 
Experiment  Stations  were  instituted  in  1894  at  the  time  when  the 
agricultural  experiment  stations  in  the  different  States  were  author- 
ized by  Congress  to  cooperate  with  the  Secretary  of  Agriculture  in 
studying  the  food  and  nutrition  of  man.  For  a  number  of  years 
the  investigations  involved  cooperation  with  agricultural  colleges, 
experiment  stations,  and  other  institutions,  but  for  the  past  few 
years  the  work  has  centered  in  Washington,  quarters  for  it  having 
been  provided  in  the  new  Department  of  Agriculture  building. 

Briefly  stated,  the  purpose  of  the  nutrition  investigations  is  to 
study  various  aspects  of  the  problem  of  the  value  for  human  food 
of  agricultural  products,  both  animal  and  vegetable.  In  carrying 
out  this  project  many  studies  have  been  made  which  have  to  do 
with  the  nutritive  value  of  flour  and  other  cereal  products,  the  rela- 
tive nutritive  value  of  meats  of  different  kinds  and  cuts,  and  the 
value  as  food  of  fruits,  nuts,  and  other  food  products.  The  ease 
and  thoroughness  of  digestion  of  many  kinds  of  animal  and  vege- 
table foods  have  been  studied,  as  have  also  methods  of  preparing 
food  for  the  table  and  other  technical  questions  and  practical  problems 
of  general  interest. 

The  respiration  calorimeter  which  has  been  installed  in  the  new 
Department  of  Agriculture  building  and  is  being  used  in  the  study  of 
the  relative  ease  of  digestion  of  cheese  in  comparison  with  meat  and 
of  other  important  questions,  has  many  new  features  which  make  for 
accuracy  and  ease  of  operation. 

It  has  alwa}'s  been  a  fact  that  one  of  the  most  interesting  features 
of  the  Department  of  Agriculture  work  is  that  the  Department  is  so 
generally  regarded  as  a  bureau  of  information  by  the  people  at  lar^e. 
This  turning  to  the  Department  for  information  is  as  marked  in  the 
case  of  nutrition  as  in  other  branches  of  Department  work.  The 
number  of  farmer's  wives  and  other  housekeepers  and  of  teachers 
and  individuals  who  submit  their  problems  to  the  Department  and 
ask  for  data  and  suggestions  regarding  food,  diet,  and  other  home 
problems  is  very  large  and  constantly  increasing.  This  means  that 
directly  and  personally,  as  well  as  by  means  of  its  publications, 
experimental  work,  and  its  close  relations  with  educational  institu- 
tions, the  Department  conies  in  touch  with  the  people  of  the  United 
States  and  is  able  to  demonstrate  that  its  nutrition  work  is  of  interest 
and  practical  value,  as  well  as  of  scientiiic  importance. 
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IRRIGATION    INVESTIGATIONS. 

During  the  past  year  the  Office  of  Experiment  Stations,  while 
maintaining  most  of  the  old  lines  of  work  in  its  irrigation  investiga- 
tions, has  endeavored  to  modify  its  plans  so  as  to  meet  the  demands 
for  information  on  the  new  issues  which  are  constantly  arising. 

This  is  particularly  true  as  regards  the  assistance  which  has  been 
given  to  the  new  settlers.  The  task  of  converting  desert  land  into 
productive  fields  is  not  easy  under  the  most  favorable  conditions,  but 
when  the  one  who  attempts  it  knows  little  or  nothing  about  irrigation 
farming  the  difficulties  are  greatly  increased.  Those  in  charge  of 
irrigation  investigations  in  the  West  have,  therefore,  devoted  a  con- 
siderable portion  of  their  time  to  advising  the  newcomers  as  to  the 
methods  best  adapted  to  their  individual  needs.  This  personal 
advice,  supplemented  by  practical  bulletins,  has  done  much  to  prevent 
mistakes  and  to  safeguard  the  settler  from  either  partial  or  total 
failure. 

So  widespread  an  interest  has  of  late  been  created  in  the  East  regard- 
ing irrigation  in  the  West  that  the  Department  has  been  flooded  with 
requests  for  information  as  to  the  conditions  and  possibilities  of  differ- 
ent districts.  The  series  of  bulletins  on  irrigation  prepared  by  this 
Department  in  cooperation  with  western  state  engineers  and  others 
has  done  much  to  furnish  the  information  desired.  Of  this  series, 
ten  bulletins  have  already  been  published  and  four  more  are  being 
prepared.  When  complete,  the  irrigation  conditions  as  regards  the 
climate,  soil,  water  supply,  extent  of  land,  crops,  etc.,  of  each  State 
and  Territory  in  the  West  will  be  accurately  described. 

In  former  days  water  for  irrigation  purposes  was  both  plentiful 
and  cheap  and  in  attempting  to  use  it  much  wTas  wasted.  In  many 
parts  of  the  West  the  old  wasteful  methods  still  prevail,  although  the 
value  of  water  has  increased  many  fold.  The  results  of  seepage 
measurements  of  irrigation  channels  obtained  by  the  Department, 
coupled  with  the  high  price  of  water  rights  and  the  rise  in  value  of 
agricultural  products,  have  induced  many  companies  to  line  their 
main  canals.  As  a  result,  many  channels  which  formerly  lost  from  20 
to  30  per  cent  of  their  total  flow  are  now  practically  watertight.  In 
many  cases  such  improvements  would  not  have  been  made  if  the 
attention  of  the  managers  had  not  been  called  by  our  engineers  to  the 
large  losses  sustained  and  the  best  means  of  preventing  this  waste. 
In  other  cases  farmers  used  large  amounts  of  water  without  realizing 
how  excessive  was  the  use  until  measurements  were  taken.  Now 
they  are  raising  crops  on  the  same  ground  that  are  worth  about  four 
times  as  much  with  one-fourth  the  water  formerly  used.  They  are 
learning  that  cultivation  takes  the  place  of  irrigation  to  a  great 
extent. 

The  demonstration  farms  established  in  former  years  have  been 
maintained.  These  have  been  of  great  value  during  the  past  year  in 
showing,  araonii'  other  things,  the  benefits  to  be  derived  from  the  use 
of  scanty  water  supplies  on  small  fields  in  connection  with  dry  farming. 

The  need  of  investigating  the  questions  which  arise  in  connection 
with  the  use  of  water  in  irrigation  is  so  keenly  felt  by  the  people  of 
the  West  that  several  Western  States  are  now  cooperating  with  the 
Department  in  the  prosecution  of  these  studies.  For  j^ars  the 
States  of  California  and  Utah  have  given  dollar  for  dollar  for  the 
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purpose  of  carrying  on  this  work.  The  States  of  Idaho  and  Wyoming 
are  likewise  contributing  considerable  sums  for  the  cooperative 
investigation  of  problems  peculiar  to  these  States.  In  time  it  is 
expected  that  many  other  States  will  enter  into  cooperative  arrange- 
ments with  the  Department  for  the  investigation  of  irrigation 
problems. 

In  many  sections  of  Louisiana,  Arkansas,  and  Mississippi  the 
ravages  of  the  boll  weevil  have  made  the  growing  of  cotton  unprofit- 
able and  the  producers  are  substituting  other  crops.  Experiments 
with  the  growing  of  rice  have  proved  that  it  can  be  grown  there 
profitably.  In  consequence,  large  areas  of  cotton  land  have  been 
planted  to  rice  during  the  past  season  and  costly  failures  are  quite  cer- 
tain to  result  unless  proper  methods  are  followed.  These  farmers  as  a 
rule  know  but  little  about  pumping  plants,  the  building  of  levees 
for  rice  irrigation,  the  quantity  of  water  to  apply,  and  the  proper 
time  of  application.  It  has  therefore  been  found  necessary  to  detail 
a  man  to  this  field  to  devote  his  entire  time  to  a  study  of  rice  irriga- 
tion and  to  work  out,  if  possible  by  experiments,  better  and  cheaper 
methods  than  those  now  in  vogue.  A  Farmers'  Bulletin  on  the 
irrigation  of  rice  for  the  benefit  of  beginners  will  soon  be  published. 

The  widespread  drought  of  the  past  summer  throughout  most  of 
the  humid  region  has  greatly  increased  the  interest  in  the  irrigation 
of  gardens,  truck  farms,  and  orchards,  and  the  demands  on  the  one 
agent  we  have  been  able  to  detail  to  this  work  have  been  far  greater 
than  he  could  meet.  The  advantage  of  irrigation  as  an  insurance 
against  the  long  dry  spells  for  some  of  the  common  crops  has  been 
brought  out  in  a  striking  manner  on  several  farms  where  experiments 
were  conducted  this  summer. 

DRAINAGE    INVESTIGATIONS. 

During  the  past  five  years  the  Office  of  Experiment  Stations  has 
made  surveys  and  plans  for  the  improvement  of  more  than  9,000,000 
acres  by  drainage.  This  has  been  done  at  an  expense  of  about  3 
cents  per  acre.  When  these  lands  are  fully  improved  and  utilized 
the  crops  raised  on  them  will  annually  add  many  millions  to  the 
country's  wealth  and  furnish  food  for  many  thousands  of  men. 

OFFICE  OF  PUBLIC  ROADS. 

PRESENT    STATUS    OF   ROAD    IMPROVEMENT. 

By  reason  of  a  rather  remarkable  combination  of  conditions,  the 
immediate  present  may  be  considered  the  most  important  period  in 
the  history  of  road  improvement  in  the  United  States.  The  old  sys- 
tems of  road  administration,  involving  the  principle  of  extreme  local- 
ization, are  fast  breaking  up,  and  new  systems,  involving  the  princi- 
ple of  centralization,  are  taking  their  place.  Road  administration  is, 
therefore,  in  a  transitional  or  formative  stage,  and  it  is  of  the  utmost 
importance  that  the  movement  be  directed  along  right  lines. 

It  is  a  curious  coincidence  that  the  introduction  of  the  motor  vehicle 
at  about  the  time  when  these  changes  in  administration  began  has 
brought  about  traffic  conditions  which  have  necessitated  an  equally 
radical  departure  from  old  methods  of  construction  and  maintenance. 
It  will  thus  be  seen  that  the  entire  subject  of  road  improvement,  in- 
volving administration,  construction,  and  maintenance,  is  passing 
through  an  exceedingly  important  period,  in  which  the  educational 
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and  scientfic  work  of  this  branch  of  the  Government  service  should 
prove  of  the  greatest  value. 

OBJECT-LESSON   AND    EXPERIMENTAL   ROADS. 

During  the  past  year  the  Office  of  Public  Roads  has  continued  giv- 
ing instruction  in  the  methods  of  road  building  peculiarly  adapted  to 
each  locality.  This  instruction  has  been  given  through  the  medium 
of  object-lesson  roads,  built  at  local  expense,  under  the  supervision 
of  an  engineer  from  the  Office.  That  results  of  considerable  magni- 
tude have  been  accomplished  under  this  project  is  shown  by  the  fact 
that  during  the  past  fiscal  year  there  were  completed  1,007,570  square 
yards  of  road,  equivalent  to  about  114  miles  of  road  1 5  feet  wide,  as  com- 
pared with  690,000  square  yards  for  the  previous  fiscal  year.  Viewed 
as  a  construction  record  alone,  this  would  constitute  an  excellent 
showing,  but,  when  it  is  considered  that  this  mileage  was  made  up  of 
55  object-lesson  roads,  each  constituting  a  miniature  school  of  road 
building,  comprising  10  distinct  types  of  construction,  it  must  be  evi- 
dent that  this  feature  of  the  Department's  work  is  a  powerful  factor 
in  the  promotion  of  the  movement  for  the  betterment  of  the  public 
roads. 

It  is  the  practice  of  the  Office  to  inspect  from  time  to  time  the  various 
object-lesson  and  experimental  roads,  and  to  ascertain  what  has  been 
the  effect  of  their  construction  upon  the  locality.  Last  year  22  ob- 
ject-lesson roads,  aggregating  about  22  miles,  were  inspected,  and  it 
was  found  upon  the  actual  reports  of  the  local  officials  in  charge  that 
these  22  short  sections  of  road  had  directly  resulted  in  the  building 
of  730  miles  of  additional  roads  according  to  the  same  method,  and 
had  brought  about  the  expenditure,  through  bond  issues,  of 
$1,500,000. 

ADVISORY    WORK. 

The  advisory  work  of  the  Office  during  the  year  covered  a  wide 
field,  relating  to  construction  of  various  types  of  road,  surveys,  use 
of  convicts  in  road  work,  bridge  construction,  maintenance,  use  of 
the  split-log  drag,  road  materials,  effect  of  automobiles  on  roads,  the 
issuance  of  bonds  for  road  improvement,  the  drainage  of  roads,  and 
other  work  along  similar  lines.  In  all,  about  250  assignments  were 
made  under  this  project,  showing  an  increase  of  about  70  per  cent 
over  the  amount  of  work  performed  during  the  preceding  fiscal  year. 
This  is  a  satisfactory  showing,  not  alone  because  of  the  increased 
amount  of  work,  but  because  it  indicates  that  localities  have  come 
to  look  upon  the  Office  of  Public  Roads  as  a  body  of  consulting  engi- 
neers and  experts  who  are  ready  and  able  to  aid  them  in  the  solution 
of  their  most  difficult  road  problems. 

LECTURES,  ADDRESSES,  AND    PAPERS. 

The  educational  work  of  the  Office,  including  lectures,  addresses, 
and  papers,  has  been  greatly  facilitated  and  broadened  through  an 
extensive  lecture  program.  These  lectures  are  in  almost  all  cases 
given  by  the  same  men  who  actually  direct  the  investigative  work 
and  the  construction  and  maintenance  of  the  object-lesson  roads, 
and  are  therefore  of  a  practical,  instructive  character.  During  the 
year  523  lectures  and  addresses  were  given  throughout  the  United 
States,  as  compared  with  185  for  the  previous  year. 
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INSTRUCTION    IX    HIGHWAY    ENGINEERING. 

The  Office  has  greatly  enlarged  and  broadened  the  project  relating 
to  the  instruction  of  engineer  students  in  practical  methods  of  road 
construction  and  maintenance.  The  plan  provides  for  the  appoint- 
ment each  year  of  graduate  engineers  to  the  position  of  civil  engineer 
student.  During  the  first  year  of  their  connection  with  the  Office 
they  are  given  a  most  thorough  trainin°;  in  all  branches  of  the  work 
and  in  many  cases  are  retained  as  junior  highway  engineers.  The 
Office  is  in  constant  receipt  of  requests  from  States,  counties,  and 
townships  to  recommend  suitable  young  engineers  to  take  charge  of 
road  improvement.  During  the  last  year  nine  engineers,  constitut- 
ing a  very  considerable  percentage  of  the  total  number,  resigned  to 
take  up  work  in  various  parts  of  the  country.  While  the  operations 
of  the  Office  are  handicapped  to  a  certain  extent  by  this  constant 
drain,  the  exact  purposes  of  this  course  of  instruction  are  thereby 
served  in  the  highest  degree.  If  a  greater  number  can  be  appointed 
and  trained  each  year,  the  result  will  in  time  have  a  very  material 
bearing  upon  the  progress  of  road  improvement. 

PROGRESS  OF  ROAD  IMPROVEMENT. 

The  Office  is  assembling  reliable  data  as  to  the  progress  of  road 
improvement  in  the  United  States  and  the  relation  of  roads  to  agri- 
culture. Through  an  organization  composed  of  special  agents  in" all 
parts  of  the  country  the  Office  will  soon  be  in  a  position  to  receive 
prompt  reports  of  progress  along  all  lines.  This  information  will 
be  disseminated  in  such  a  way  that  the  work  in  the  various  States 
can  be  so  correlated  and  coordinated  as  to  minimize  the  duplication 
which  is  now  so  much  in  evidence. 

TESTIXG    OF    ROAD    MATERIALS. 

In  the  routine  testing  and  examination  of  road  materials  great 
progress  has  been  made  along  established  lines.  The  total  number 
of  samples  tested  during  the  year  was  1,168.  an  increase  of  59  per 
cent  over  the  number  received  and  tested  during  the  preceding  year. 
In  addition  to  these  routine  tests,  investigations  were  made  with  a 
view  to  the  utilization  of  slag  and  other  by-products  in  road  building, 
and  these  were  extended  to  comprise  field  experiments  through  the 
construction  of  short  sections  of  road  at  Youngstown.  Ohio,  and 
Ithaca,  N.  Y.  These  investigations  have  developed  the  fact  that 
practically  all  the  basic  open-hearth  slags  are  well  adapted  to  road 
construction,  especially  when  used  as  binding  materials.  It  has  been 
found  that  by  adding  quicklime  to  blast-furnace  slag  screenings  the 
cementing  properties  are  greatly  increased.  These  investigations 
will  be  continued  during  the  next  fiscal  year. 

CULVERTS    AXD    BRIDGES    FOR    HIGHWAYS. 

The  need  for  better  culverts  and  bridges  for  our  public  highways 
is  becoming  evident,  both  from  the  point  of  view  of  economy  and 
by  for  the  public.  Information  on  this  subject  in  suitable  form 
has  been  ill  the  past,  and  still  remains,  fragmentary  and  scattered. 

By  far  the  larger  number  of  such  structures  that  are  needed  are  of 
the  shorter  spans — 50  feet  or  less-— and  in  the  past  they  have  been 
built  of  timber,  which  i^.  however,  constantly  increasing  in  price,  and 
requires  B  relatively  much  larger  expenditure  for  maintenance.     .Much 
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economy  can  be  effected,  and  more  durable  and  safer  structures  can 
be  built  out  of  concrete  or  masonry,  provided  that  the  required  infor- 
mation and  skilled  supervision  may  be  had. 

Owing  to  the  fact  that  the  individual  pieces  of  work  are  small, 
those  in  responsible  charge  have  not  felt  warranted  in  incurring  the 
expense  incident  to  the  employment  of  skilled  engineering  assistants. 

Such  information  as  is  referred  to  above  is  now  being  collected, 
and  it  is  hoped  that  much  of  value  will  be  in  shape  for  publication 
and  distribution  during  the  coming  fiscal  year. 

The  published  information  will  be  supplemented  by  personal  inspec- 
tion and  advice  by  engineers  of  the  Office  when  request  is  made 
through  the  local  authorities. 

INVESTIGATION    OF   DUST    PREVENTIVES    AND    ROAD   BINDERS. 

During  the  past  year  the  work  of  the  Office  relative  to  the  inves- 
tigation of  the  problems  of  dust  prevention  and  road  preservation 
has  advanced  rapidly. 

Routine  tests  or  analyses  of  bituminous  road  materials  made  in 
the  laboratories  during  the  past  year  were  more  than  double  the 
number  made  during  the  preceding  year.  It  is  expected  that  these 
examinations  will  be  of  great  service  in  determining  the  value  of  cer- 
tain classes  of  binders,  as  the  experimental  work  is  carefully  inspected 
from  time  to  time,  and  the  results  are  made  a  matter  of  record. 

Through  its  laboratory  work,  the  Office  has  been  able  to  offer  val- 
uable advice  in  regard  to  specifications  for  bituminous  road  binders, 
and  in  many  instances  to  frame  such  specifications  upon  request  of 
various  public-service  bodies.  A  number  of  the  state  highway  com- 
missions have  profited  by  this  opportunity. 

Many  worthless  road  preparations  have  been,  and  are  at  present 
being,  manufactured  and  sold  to  the  public  through  ignorance  on  the 
part  of  both  producer  and  consumer  with  regard  to  the  requisite 
characteristics  of  such  materials  to  meet  local  conditions.  These 
materials  are  sold  under  trade  names  and  as  a  rule  carry  no  valid 
guaranty  of  quality.  Specifications  for  such  materials  are  therefore 
much  needed  for  the  protection  of  the  public,  and  this  phase  of  the 
work  will  be  given  continued  attention  by  the  Office. 

Special  investigations  of  bituminous  road  materials  carried  on  by 
the  laboratory  have  covered  improvements  in  the  methods  of  analysis, 
the  effect  of  various  methods  of  distillation  upon  the  physical  and 
chemical  properties  of  tars,  and  the  development  of  a  test  for  deter- 
mining the  binding  value  of  bitumens. 

CORROSION    OF    IRON    AND    STEEL. 

The  investigations  carried  on  by  the  Office  relative  to  the  corrosion 
of  iron  and  steel  have  induced  some  of  the  manufacturers  to  produce 
a  practically  pure  iron  for  culverts  and  pipes.  While  it  is  not  possible 
to  produce  an  iron  that  will  be  entirely  free  from  rust,  yet  it  is 
believed  that  these  pure  grades  of  metal  are  going  to  give  very  much 
better  service. 

Investigations  in  regard  to  fence  wire  have  shown  that  wire  fencing 
is  not  only  made  of  inferior  material,  but  that  in  many  cases  the  galvan- 
izing is  put  on  very  thin.  Some  of  the  manufacturers  have  already 
improved  their  products  in  these  respects  as  a  result  of  this  work. 
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The  corrosion  experiments  have  been  extended  to  the  use  of  paints 
in  the  protection  of  structures  of  iron  and  steel,  and  as  a  result  of 
these  paint  experiments  the  entire  science  of  protective  paints  has 
been  placed  on  a  firmer  foundation.  It  is  now  possible  to  design 
and  specify  a  protective  paint  which  will  not  only  cover  the  metal, 
but  will  act  as  a  rust  inhibitor.  It  has  been  shown  that  the  life  of 
wire  fencing  can  be  prolonged  by  painting  it,  at  an  expense  of  about 
1  cent  per  rod. 

OIL-CEMEXT    COXCRETE. 

The  Office  has  conducted  important  investigative  work  during  the 
past  year  in  the  development  of  oil-cement  concrete.  Portland- 
cement  concrete  is  rapidly  becoming  a  universal  building  material. 
The  principal  objection  to  the  present  use  of  cement  concrete  is  thai 
it  is  extremely  porous  and  absorbs  water.  It  has  been  found 
during  the  laboratory  investigations  that  it  is  possible  to  mingle 
mineral  oils  with  concrete  while  it  is  still  wet  and  before  it  is  laid  or 
molded  in  the  forms,  so  that  the  material  may  thus  be  rendered 
waterproof.  The  project  is  yet  in  an  experimental  stage  and  the 
results  obtained  should  not  be  considered  conclusive. 

THE  HANDLING  OF  PEKISHABLE  PRODUCTS. 

It  will  be  observed  that  more  and  more  attention  is  being  directed 
to  the  study  of  the  handling  of  perishable  products,  that  waste  may 
be  lowered  and  quality  and  condition  improved.  Such  investiga- 
tions as  have  been  conducted  in  California  on  the  handling  of  citrus 
fruits  and  table  grapes;  in  Georgia  on  the  handling  of  peaches;  the 
handling  of  poultry  and  eggs,  oysters,  corn,  wheat,  flaxseed,  milk, 
codfish,  sweet  ciders,  etc.,  indicate  the  breadth  of  the  work  now  in 
progress.  The  results  already  obtained  show  the  great  value  and 
importance  of  such  studies  in  the  conservation  of  our  finished  prod- 
ucts— the  most  valuable  asset  of  any  people. 

The  foregoing  is  a  brief  account  of  what  the  Department  has  been 
doing  during  the  past  year  to  help  farmers  through  research  and 
demonstration.  "We  have  been  diligent  to  contribute  toward  heavier 
crops,  owing  to  high  prices  for  the  necessities  of  life,  and  we  feel 
justified  in  thinking  that  our  efforts  and  those  of  the  scientists  of 
the  States  are  telling  in  the  grand  totals  set  forth.  The  day's  work 
on  the  farm  is  accomplishing  more,  and  the  acre  is  yielding  more. 
During  the  past  year  much  attention  has  been  given  to  demonstra- 
tion in  the  field  of  what  is  known  to  advanced  students,  that  men  of 
limited  means  and  circumscribed  conditions  might  learn  by  object 
lesson  better  methods  and  thereby  increase  their  incomes  and  also 
contribute  to  the  magnitude  of  our  crops. 

Science  that  is  not  applied  is  dead. 

The  details  of  the  operations  of  the  Department  will  he  found  in 
the  reports  of  the  heads  of  the  various  Bureaus,  Divisions,  and 
Offices. 

Respectfully  submitted. 

James  YVilsox, 
Secretary  of  Agricultvrt . 

Washixgtox,  D.  C, 

November  28,  1910. 

o 


